2N2914 
FE2914 


Additional Special Transistor Products 


Type 


FPA301 
1N4306 
1N4307 


Page No. 


Page No. 


13-25a 
13-98e 
13-98g 


2N2915 


FE2915 — 


2N2915A 
FE2915A 
2N2916 
FE2916 
2N2916A 
FE2916A 
2N2917 
FE2917 
2N2918 
FE2918 
2N2919 
FE2919 
2N2919A 
FE2919A 
2N2920 
FE2920 
2N2920A 
FE2920A 
2N2972 
2N2973 
2N2974 
FT2974 
2N2975 
FT2975 
2N2976 
2N2977 
2N2978 
FT2978 
2N2979 
FT2979 
2N2980 
2N2981 
2N2982 
2N3423 
FB3423 
FE3423 
2N3424 
FB3424 
FE3424 
2N3726 
FB3726 
FE3726 
2N3727 
FB3727 
FE3727 


2N3728 | 


SPECIAL PRODUCTS NUMERICAL: INDEX | 


Type Page No. | 


13-1 


Type 


2N3729 
2N3838 
2N4015 
FB4015 
FE4015 
2N4016 
FB4016 
FE4016 
2N4017 
FE4017 


-FT4017 


2N4018 
FE4018 
FT4018 
2N4019 
FE4019 


_ FT4019 


2N4020 
FE4020 
FT4020 
2N4021 
FE4021 
FT4021 
2N4022 
FE4022 
FT4022 
2N4023 
FE4023 
FT4023 
2N4024 
FE4024: 
FT4024. 
2N4025 
FE4025 
FT4025 
2N4955 
2N4956 


~ 2N5254 
~ 2N5255 


2N5256 

FPM7011 
FPM7012 
SP10800 
SP10801 
SP10810 
SP10811 


Page No. 


13-81 
13-85 
13-77 
13-77 
13-77 
13-77 
13-77 
13-77 
13-87 
13-87 
13-9] 
13-37 
13-87 
13-91 
13-87 
13-87 
13-91 
13-95 
13-95 
13-984 
13-95 
13-95 
13-984 
13-95 
13-95 
13-984 
13-95 
13-95 
13-984 
13-95 
13-95 
13-98a 
13-95 
13-95 
13-984. 
13-99 
13-99 
13-101 
13-101 
13-101 
13-105 
13-105 
13-107 
13-109 
13-111 
13-113 


NPN Type 


2N2060 
FE2060 


2N2060A 
FB2060A 


FE2060A 


2N2060B 
FB2060B. - 


FE2060B 


2N2223 © 


FE2223 


2N2223A 
FE2223A. 


2N2915 
FE2915 


2N2915A 


FE2915A 
2N2916 
FE2916 


2N2916A 
FE2916A_ 


2N2917 
FE2917 
2N2918 
FE2918 
2N2919 
FE2919 


2N2919A 


FE2919A 
2N2920 
FE2920 


2N2920A 


FE2920A 
2N2974 
FT2974 
2N2975 
FT2975 
2N2976 


2N2977 © 


2N2978 
FT2978 
2N2479 
FT2979 
2N2980 
2N2981 
2N2982 
2N3423 
FB3423 
FE3423. 
2N3424 
FB3424 
FE3424 
2N3728 
FB3728 
FE3728 
2N3729 
FB3729 
FE3729 
2N4956 
SP10801 


Case Type 


‘T0- 
TO - 
TO - 
TO - 
TO- 
TO - 
TO- 
TO- 
TO - 
TO- 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO- 
_TO- 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO- 
—T0- 
TO- 
TO - 


TO 


- 89 


*Devices have been re-registered to permit use of either full-height dual TO - 5 (TO - 77) or low profile dual TO - 5 (TO - 78). 
**Epoxy dual TO - 5 (6 leaded TO - 105) 


Equivalent 


Triode 


2N1893 
2N1893 
2N1893 
2N1893 
2N1893 
2N1893 
2N1893 
2N1893 
2N1711 
2N1711 
2N1711 
2N1711 
2N2484 
2N2484 
2N2484 
2N2484 
2N3117 
2N3117 
2N3117 
2N3117 
2N2484 


2N2484 


2N3117 


© 2N3117 


2N2484 
2N2484 
2N2484 


—2N2484 


2N3117 
2N3117 
2N3117 
2N3117 
2N2484 
2N2484 
2N3117 
2N3117 
2N2484 
2N3117 
2N2484 
2N2484 
2N3117 
2N3117 
2N1893 
2N1893 
2N1893 
2N918 

2N918 

2N918 

2N918 

2N918 

2N918 

2N2222 
2N2222 
2N2222 
2N2222 


2N2222 | 


2N2222 
2N2484 


LVcEo 
Volts min. 


5.0 
5.0 
3.0 


Vz_ Match 4H,, Match 
mV max. 


Percent 


10 
10 
10 
10 
10 
10 
10 
10 


10 
20 
20 


DIFFERENTIAL, AMPLIFIERS SELECTION GUIDE 


H.- @ Match 


30 
30 
30 
30 
30 
30 


100 
100 


***Electrical specifications can be found on 2N data sheets. For power ratings of TO - 71 and TO - 89 package, see page 
£4Ta = —55°C to +125°C 


13-2 


max. 


90 
90 
90 
90 
90 
90 
90 
90 
150 
150 
150 
150 


AVee, —AVee. 


£buV/°C max. 


10 
10 
10 
10 
10 


e22Data 
Sheet 
Filed 
Under | 


2N2060 
2N2060 
2N2060 - 
2N2060 
2N2060 
2N2060 
2N2060 
2N2060 


2N2915 
2N2915 
2N2915 
2N2915 
2N2916 
2N2916 
2N2916 
2N2916 
2N2917 
2N2917° 
2N2917 
2N2917 - 
2N2915 

2N2915 

2N2915 © 
2N2915 

2N2916 

2N2916 

2N2916 

2N2916 

2N2915 — 
2N2915 
2N2916 
2N2916 
2N2917. 
2N2917 
2N2915 
2N2915 


-2N2916 | 


2N2916 
2N2980 
2N2980 
2N2980 
2N3423 
2N3423. 
2N3423 
2N3423 


_2N3423. 


ON3423 


© 2N3728° 


2N3728 
2N3728 
2N3728 
2N3728 
2N3728 
2N4955 
SP10801 


PNP Type | 


FT1718A 
FE1718A 
FT1718B 
FE1718B 
FT1718¢ 
FE1718¢ 
FT1718D 
FE1718D 
2N3726 
FB3726 
FE3726 
2N3727 
FB3727 
FE3727 
2N4015 
FB4015 
FE4015 
2N4016 
FB4016 
FE4016 
2N4020 
FT4020 
FE4020 
2N4021 
FT4021 
FE4021 
2N4022 
FT4022 
FE4022 
2N4023 
FT4023 
FE4023 
2N4024 
FT4024 
FE4024 
2N4025 
-FT4025 
FE4025 
2N5255 
2N5256 
SP10810 


Case Type 


-78 
TO - 
TO- 
TO - 
TO - 
TO - 
TO- 
TO - 
TO - 
TO - 
TO- 
TO - 
TO - 
TO- 
TO - 
TO- 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO- 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO- 
TO - 
TO- 
TO - 
TO - 
TO - 


TO 


89 


Equivalent 


Triode 
2N3251 


‘2N3251 


2N3250 


-2N3250 
~2N3251 


2N3251 
2N3250 
2N3250 
2N2907 
2N2907 
2N2907 
2N2907 
2N2907 
2N2907 
2N2907A 
2N2907A 
2N2907A 
2N2907A 
2N2907A 
2N2907A 
2N3964 
2N3964 
2N3964 
2N3962 
2N3962 
2N3962 
2N3965 
2N3965 
2N3965 
2N3964 
2N3964 
2N3964 
2N3962 
2N3962 
2N3962 


~ 2N3965 


2N3965 
2N3965 
2N4250 
2N4250 


Voce | 
Volts min. 


40 
40 
40 
40 
40 
40 
40 


15 


Vee Match 


mV max. 


1.5 
1.5 
1.5 
1.5 
3.0 
3.0 
3.0 
3.0 
9.0 
9.0 
5.0 
2.9 
2.9 
2.0 
9.0 
9.0 
9.0 


9.0 


H_. Match 


Percent 


20 


bre @ 


35 


*Electrical specifications can be found on 2N data sheets. For power ratings of TO - 71 and TO - 89 packages, see page 
5) 


**Epoxy package (6 leaded 70 - 10 


££Ta = —55°C to +125°C 


13-3 


Mat 


DIFFERENTIAL AMPLIFIERS. SELECTION GUIDE 


ch 
max. 


350 
350 
250 
250 


350 


350 


250 


350 


AVpe/AT 
£EuV/°C max. 
10 
10 
10 
10° 
20 
20 ~~. 
20 
20 | 
20 
20 
20 
10 
10 
10 
20 
20 
20. 
10 


*Data 
Sheet 
Filed 
Under 


FT1718A 
FT1718A 
FT1718A 
FT1718A 
FT1718A 
FT1718A: 
FT1718A 
FT1718A 
2N3426 
2N3426 
2N3426° 


_ 2N3426 


2N3426 
2N3426 
2N3426 
2N3426 
2N3426 
2N3426 
2N3426 © 
2N3426 | 
2N4020. - 
2N4020 
2N4020 
2N4020 © 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020. 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N5254 
2N5254 
SP10810 


Type 


FSP1 
FSP2 
FT1718A 
FE1718A 
FT1718B 
FE1718B 
FT1718C 
FE1718C 
FT1718D 
FE1718D 
2N2060 
FE2060 
2N2060A 
FB2060A 
FE2060A 
2N2060B 
FB2060B 
FE2060B 
2N2915 
FE2915 
2N2915A 
FE2915A 
2N2916 
FE2916 
2N2916A 
FE2916A 
2N2917 
FE2917 
2N2918 
FE2918 
2N2919 
FE2919 


Device 
Type 


2N997 
2N998 
2N999 
2N2723 
2N2724 
2N2725 
2N2785 © 
2N4974 
2N4975 


Type 


2N997 
2N998 
2N999 


Polarity 


NPN 
NPN 
NPN 
NPN 
NPN 
NPN 
NPN 
PNP 
PNP 


DIFFERENTIAL AMPLIFIERS NUMERICAL INDEX 


Page No. 


Type Page No. 


2N2919A 
FE2919A 
2N2920 
FE2920 
2N2920A 
FE2920A 
2N2974 
FT2974 
2N2975 
FT2975 
2N2976 
2N2977 
2N2978 
FT2978 
2N2979 
FT2979 
2N2980 
2N2981 
2N2982 
2N3423 
FB3423 
FE3423 
2N3424 
FB3424 
FE3424 
2N3726 
FB3726 
FE3726 
2N3727 
FB3727 
FE3727 
2N3728 


Type 


_2N3729 


2N3838 
2N4015 
FB4015 
FE4015 
2N4016 
FB4016 
FE4016 
2N4020 
FE4020 
FT4020 

2N4021 
FE4021 

FT4021 


~2N4022 


FE4022 
FT4022 
2N4023 
FE4023 
FT4023 


2N4024 


FE4024 
FT4024 
2N4025 
FE4025 
FT4025 
2N5255 
2N5256 
SP10801 
SP10810 


DARLINGTON AMPLIFIER TRANSISTORS SELECTION GUIDE 


Case 
~ Type 


10 - 72 
TO - 72 
TO - 72 
10 - 72 
TO - 72 
TO - 72 
TO - 72 
TO - 12* 
TO - 12? 


BV... 
Volts 
(min) 


h 


FE 
lo = 100uA 


(min) 
1,000 


1,000 
2,000 
20,000 
10,000 


(max) 


h 


FE FE 
1, = 1.0mA I, = 10nA 
(min) (max) (min) (max) 
— — 4,000 — 
800 — 1,600 8,000 
— — 4,000 — 
— — 2,000 10,000 
— — 7,000 50,000 
— — 2,000 10,000 
600 — 1,200 —_ 
25,000 50,000. 30,000 60,000 
15,000 30,000 15,000 30,000 


DARLINGTON AMPLIFIER TRANSISTORS NUMERICAL INDEX 


Page No. 


13-42 
13-43 
13-45 


13-4 


Page No. 


13-81 -— 
13-85 
13-77 
13-77 © 
13-77 | 
13-77 
13-77 
13-77 
13-95 
13-95 
13-984 
13-95 
13-95 
13-98a 
13-95 
13-95 
13-98a 
13-95 
13-95 
13-98a 
13-95 
13-95 
13-982 
13-95 
13-95 
13-98a 
13-101 
13-101 
13-109 
13-111 


lo == 100mA 
(min) (max) 
7,000 70,000 

2,000 — 
7,000 70,000 
2,000 20,000 
25,000 50,000 
15,000 30,000 


Device 
Type 


FT1718E 
FE1718E 
2N2913 
FE2913 
2N2914 
FE2914 
2N2972 
2N2973 
2N4017 
FT4017 
FE4017 
2N4018 
FT4018 
FE4018 
2N4019 
FT4019 
FE4019 
SP10800 
SP10811 


DUAL TRANSISTORS SELECTION GUIDE — AMPLIFIER APPLICATIONS 


Polarity 


PNP 
PNP 
NPN 
NPN 
NPN 
NPN 


NPN 


NPN 
PNP 
PNP 
PNP 
PNP 
PNP 
PNP 
PNP 
PNP 
PNP 
NPN 
PNP 


Case 
Type 


TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 


TO 


- 89 


Wor 
Equivalent Volts hee @ I | 

Triode (min) (min) (max) mA 

2N3250 20 70 350 0.1 

2N3250 20 70 350 0.1 
2N2483 45 60 240 0.01 
2N2483 45 60 240 0.01 
2N2484 45 150 600 0.01 
2N2484 45 150 600 0.01 
2N2483 45 60 240 0.01 
2N2484 45 150 600 0.01 
2N3963 80 100 350 0.01 
2N3963 80 100 350 0.01 
2N3963 80 100 350 0.01 
2N3962 60 100 500 0.01 
2N3962 60 100 500 0.01 
2N3962 60 100 500 0.01 
2N3964 45 250 500 0.01 
2N3964 45 250 500 0.01 
2N3964 45 250 500 0.01 
2N2484 45 60 600 0.01 

— 15 35 — 10.0 


*Electrical specifications can be found on 2N data sheets for power ratings of TO-71 and TO-89 packages 


Device 
Type 


2N3425 
SP8300 
SP8301 
SP8307 
SP8314 
SP8701 
SP8318 
SP8868 
SP8869 
SP12350 
SP12351 
SP12352 
$P12353 
SP12360 
SP12361 
SP12362 
SP12363 


DUAL TRANSISTORS SELECTION GUIDE — SWITCHING APPLICATIONS 


Polarity 


NPN 
NPN 
NPN 
PNP 
NPN 
NPN 
NPN 
PNP 
PNP 
NPN 
NPN 
NPN 
NPN 
PNP 
PNP 
PNP 
PNP 


Single LVac5 Current Range 

*Case Device Volts mA 

Type 2N No. (min) (min) (max) 
TO - 77 2N914 15 0.1 500 
TO - 77* 2N708 15 0.1 200 
TO - 77* 2N709 6 01 100 
TO - 77* 2N995 15 0.1 200 
TO - 77* 2N2369 10 0.1 300 
T0-71 2N709 6 01 100 
TO - 71 2N2369 10 0.1 300 
TO - 77* 2N2894 12 0.1 300 
TO - 71 2N2894 12 0.1 300 
TO - 78 2N3724 30 10.0 1000 
TO-89 2N3724 30 10.0 1000 
TO - 78 2N3725 50 10.0 1000 
TO - 89 2N3725 50 10.0 1000 
TO - 78 2N5023 30 10.0 1000 
TO - 89 2N5023 30 10.0 1000 
TO - 78 2N5022 50 10.0 1000 
TO - 89 2N5022 50 10.0 1000 


“Electrical specifications can be found on 


Type 


FT1718E 
FE1718E 
2N2913 
FE2913 
2N2914 
FE2914 
2N2972 


2N data sheets for power ratings of TO-71, TO-79, TO-78, and TO-89 


DUAL TRANSISTORS NUMERICAL INDEX 


13-47 2N2973 
13-47 2N4017 
13-53 FE4017° 
13-53 FT4017 

13-53 2N4018 
13-53 FE4018 
13-53 


13-5 


f 


t 


MHz 


(m 


in) 


400 
400 
60 
60 
60 


Type 


FT4018 
2N4019 
FE4019 
FT4019 
SP10800 
SP10811 


N.F. 


= 1kHz 
db (max) 


& PO RD PW WH WW WW PW WH PPD OD 


ton 
nsec 


(max) 


40 
10 
15 
65* 


*Data 
Sheet 
Filed 

Under 


FT1718A 
FT1718A 
2N2913 
2N2913 
2N2913 
2N2913 
2N2913 
2N2913 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
2N4017 
SP10800 
SP10811 


Page No. 


13-91 
13-87 
13-87 
13-91 
13-107 
13-113 


_ EPOXY DUAL TRANSISTORS (6 lead TO- 105) SELECTION GUIDE 


Device a Equivalent Volts mV H-. Match H-- @ Match T, = —40°C to +85°C 
Type Polarity Triode (min) (max) Percent (min) (max) uV/°C max 
2N4955 NPN 2N3565 25 — — 100 — — 
2N4956 NPN 2N3565 25 5 20 100 — 20 
2N5254 PNP 2N4249 60 — — 50 750 — 
2N5255 PNP 2N4250 40 5 20 150 750 20 
2N5256 PNP 2N4250 40 3 10 150 750 10 
EPOXY DUAL TRANSISTORS NUMERICAL INDEX 
Type Page No. 
2N4955 13-99 
2N4956 — 13-99 
2N5254 13-101 
2N5255 13-101 
2N5256 13-101 
PHOTO DEVICES SELECTION GUIDE 
Family Description Device Type Family Description Device Type 
Discrete Sensors Phototransistor 2N986/2N2452 Complex Optical Arrays Integrated Sensors FPA507 
Discrete Sensors Phototransistor FPM100 Complex Optical Arrays Integrated Sensors FPA509 
Discrete Sensors Phototransistor FPT100 _ Complex Optical Arrays Integrated Sensors FPA210 
Discrete Sensors Diode FPM200 Complex Optical Arrays Integrated Sensors FPA201-4 
Discrete Sensors Tape Reader Array FPM7011/FPM7012 Complex Optical Arrays Integrated Emitters FLA610 
Discrete Emitters Tape Reader Array FLB100/FLC100 Complex Optical Arrays Integrated Emitters FLA611 
Complex Optical Arrays Integrated Sensors FPA500 Complex Optical Arrays Integrated Emitters FLA630 
Complex Optical Arrays Integrated Sensors FPA505 | 
PHOTO DEVICES NUMERICAL INDEX 
Type Page No. 7 Type Page No. | - Type Page No. 
FLB100 13-12 FPA202 FLA610 13-34 
FLC100 13-12 FPA203 FLA611 13-36 
FPM100 13-14 FPA204 FLA630 13-38 
FPO100 13-14 FPA210 2N986 13-40 
FPT100 13-18 FPA500 2N2452 13-40 
FPM200 13-20 FPA505 FPM7011 13-105 
FPO200 13-20 FPA507 FPM/7012 13-105 
FPA201 13-22 FPA509 . 


13-6 


FLB-100 + FLC-100 
AVALANCHE LUMINESCENT DIODES. 


DIFFUSED SILICON PLANAR* DEVICES 


GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode emits visible light from 


a large geometry diffused silicon P-N junction when operated under continuous or pulsed con- 


PHYSICAL DIMENSIONS 


ditions. Extremely short rise time light pulses can be obtained by driving the diode into avalanche. 
They provide a simple method of generating light pulses less than 3 nanoseconds turn-on time 
and turn-off time desirable for calibrating scintillator-photomultiplier assemblies and other 


photosensitive equipment. 


These avalanche luminescent diodes are of great usefulness for the simulation of nuclear event 
scintillation pulses and other applications where a very fast turn-on/turn-off characteristic is 
desirable. The nanosecond light pulser together with its linear current efficiency adds ease 
and accuracy in aligning photomultiplier tubes with respectto signal propagation delay and pulse 
height calibration as required for scintillation crystal particle detectors used in coincidence eee 


circuitry. 


Collector 
Lead No. 3 


ABSOLUTE MAXIMUM RATINGS (Note 3) 


NOTES: Ali dimensions in inches 


Maximum Temperatures ta RGU sien eee ks 
. Lead No. 3 internally connected to case 
Leads are gold-plated kovar 
Storage Temperature -§5°C to +200°C | Sr enon ean 
Operating Junction Temperature +200°C Maximum ‘ 
FLB-100 
Maximum Power Dissipation FLB-100 FLC-100 
. PHYSICAL DIMENSIONS 
Total Dissipation at 25°C Case Temperature (Notes 4 and 5) 5.0 Watts 6.0 Watts : 


at 100°C Case Temperature (Notes 4and 5) 2.86 Watts 3.4 Watts 
at 25°C Ambient Temperature (Notes 4 and 5) 0.44 Watt 0.9 Watt 


370 
33 DIA. 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) a 370 


335 7 y/-335 
‘308 DIA. = 
{..... indow———| 
: 4 
Ei 


DIA. 


Characteristic Min. Typ. Max. Units Test Conditions 


Reverse Leakage Current 10 9.0 V 
Avalanche Voltage 7.0 Volts 10 mA 


Incremental Slope of V-I - 9.0 5.0 Ohms_ (see Note 1) 
Characteristic in Avalanche Region 


3 ee A 


019 
016 DIA. 


Current Efficiency of Visible Light 10x107° Watt/Amp (see Note 2) 
Output 


; Lead No. 2 
Emitter 


Coltector 
Lead No. 3 


NOTES: 

(1) 1.0 mArms, f = 1.0 kHz, superimposed on 50 mA DC. ace 

(2) Color Temperature = 2500°K, A <0.65 y. te 
The light emitting area of the diode measures INTERNALLY ee Dimensions smi 1 JEDEC TOS ext i cet 
approximately 0.030" x 0.040". / TO CASE iad iwenieeeine 


Leads are gold-plated kovar 
See note 6 
Package weight ts 1.0 gram 


(NOT USED) 


BOTTOM VIEW OF DEVICE 


* Planar is a patented Fairchild process. 


FLC-100 


FAIRCHILD 


; SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


42.19 


FAIRCHILD AVALANCHE LUMINESCENT DIODES FLB-100 e FLC-100 


TYPICAL CIRCUIT 


PRF 60 cps 


3nsec a tm 


~ LIiso 


PULSE 
GENERATOR 


502 Source 
Impedance : 


| TYPICAL CURRENT EFFICIENCY 
TYPICAL SPECTRAL DISTRIBUTION ‘ OF VISIBLE LIGHT OUTPUT 


said cena SILICON AVALANCHE a 
500 coe am at ee 

sie 7. 
i A we a BLACK BODY 


CCC ae 


S 


Nn 
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NOTES: 


(3) These ratings are limiting value’ above which the serviceability of any semiconductor device may be impaired. 


(4) ‘These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See maximum allowable reverse 
peak current versus duty cycle graph. 


(5) These ratings give a maximum junction temperature of 200°C and thermal resistance (junction-to-case) for the FLB-100 of 35°C/Watt (derating factor of 
28.6 mW/°C); for the FLC-100 29.2°C/Watt (derating factor of 34.3 mW/°C). Junction-to-ambient thermal resistance of 395° C/Watt (derating factor of 2.5 mW/°C) 
for the FLB-100 and 194°C/Watt (derating factor of 5.15 mW/°C for the FLC-100. 


(6) Handle window surface with extreme care to prevent scratching or puncturing semi-rigid silicone resin. 
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FPM100 - FPO100 


SILICON NPN PLANAR® PASSIVATED PHOTOTRANSISTOR 


GENERAL DESCRIPTION — The FPM100 and FPO100 are Miniature Photo- 
sensors in a hermetic, welded case. A large photosensitive base combined with 
an optically flat window afford exceptional sensitivity without the need for 
critical alignment. In tape and card reader applications the flat window permits 
flush mounting in the wear-plate thereby minimizing cross-talk. The spectral 
response, extending from 0.4 to 1.1 microns, is compatible with daylight, tungs- 
ten, and gallium arsenide sources: | | 


ABSOLUTE MAXIMUM RATINGS 
Vor Collector-Emitter Voltage : 40V 


Vec Emitter-Collector Voltage — | ov 
P Power Dissipation (25°C Ambient) (SeeNotel) . 75 mW 
Tp Operating Temperature, Ambient —65°C to +150°C 
Tig Storage Temperature, Ambient —65°C to +200°C 


ELECTRICAL CHARACTERISTICS (25°C) 
_ SYMBOL CHARACTERISTICS 


(sus) Collector-Emitter Sustaining Voltage 
Collector Saturation Voitage (See Note 2) 


Collector Light Current (See Note 2) 
Collector Light Current (See Note 3) 
Collector Dark Current 
Emitter-Collector Breakdown Voltage 


Two TERMINAL eae PACKAGE 


PHYSICAL DIMENSIONS _ PHYSICAL DIMENSIONS 


COLLECTOR 


ji 021 


016 


NOTES: All dimensions in inches NOTES: All dimensions in inches 


FPM 100 FPO 100 


UNITS TEST CONDITIONS 


NOTES: 


“Planar is a patented Fairchild process. 


(1) Derating factor is 0.6 mW/°C above 25°C. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. Unless otherwise stated, all H values refer to this color temperature. 

(3) Irradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H20 filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron range of maximum 
response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual applications. 

(4) Switching time is defined here as the 10% to 90% rise time of Ice.) for an irradiance step mp: The rise and fall times are essentially equal. See page 4 for the test 


circuit used for switching time measurements. 


(5) Silicon radiometric photocurrent efficiency with typical GaAs irradiance is approximately three times greater than with tungsten at 2870°K color comperelure: Therefore, all 
graphs with H as a parameter or variable will apply for GaAs irradiation if the H values are divided by three. 
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CHILD 


SEMICONDUCTOR 


TWX: 910-379-6435 . A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


13-14 


TUNGSTEN LUMINOUS EFFICIENCY (K7)- 
LUMENS PER WATT - 


@ 

2000 2200 
COLOR TEMPERATURE ~ DEGREES KELVIN 

Ko =0.929K, 


Ft. candles = candle power/distance in = 


DEFINITIONS | 
IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 


ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 


(GRAPH A) 


COIL FILAMENT 


21.6 LUM/ WATT oR| 
20 fc /(mW/cm?) 


IRRADIATION AND ILLUMINATION | 


All irradiation levels are given in radiometric units (mW/cm?). Conversion to illumination units requires knowledge of luminous efficiency the of the 
source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color tempera- 
ture upon light current for silicon sensors. 


TUNGSTEN LAMPS 


2400 


2600 


-2800 


LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 
LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 


- DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it eure . 
COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 


in degrees Kelvin. 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per..unit surface per 


unit wavelength. 
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6 7 
Vee - siieectoge sues moe VOLTS 


Iog (L)-LIGHT CURRENT—mA 


Tog (L)- LIGHT CURRENT—mA 


Vee ~ 


COLOR TEMPERATURE (°K) 


lumens/ft? = (mW /cm?) Xx 0. 929 x lumens per watt. 


MAXIMUM POWER LIMITS 


Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


COLLECT OR  CHARACT ERISTICS 


ealiECiOR: fiiaen benace: a 


Icg(L)- LIGHT CURRENT-mA 


Icg (L)- LIGHT CURRENT—mA 


Icg(L)-LIGHT CURRENT-mA 


TYPICAL SATURATION. 
VOLTAGE CHARACTERISTICS 


01 O02 03 04 O85 O06 O7 © 


Veg(SAT)-COLLECTOR-EMITTER VOLTAGE —VOLTS 


TYPICAL LIGHT CURRENT 
VERSUS samen 


0.5 1.0 5.0 10 
H— IRRADIANCE —mw /cm@ 


TYPICAL LIGHT CURRENT 
VERSUS TIME 
GaAs SOURCE R, = 1002 


Igg (L)- LIGHT CURRENT —mA 


Icg (L)- LIGHT CURRENT-mA 


SWITCHING TIME —ps 


| TYPICAL SATURATION 
_ VOLTAGE CHARACTERISTICS 


Veg(SAT)-COLLECTOR-EMITTER VOLTAGE -VOLTS 


TYPICAL LIGHT CURRENT 
VERSUS diols leh 
al 


H— IRRADIANCE —mW / cm? 


TYPICAL SWITCHING TIME 
VERSUS LIGHT CURRENT 


HN Lf csro0a} | 
Te 


2 
0.01 0.05 0.1 05 1.0 5.0 10 
Iog (L)- LIGHT CURRENT~mA 
‘(SEE NOTES 4 & 5) 


13-16 


log {L) =, LIGHT CURRENT—mA 


Teg (D)- DARK CURRENT—A 


SWITCHING TIME—ps 
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VOLTAGE CHARACTERISTICS 
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— FPT100 
NPN PLANAR* PHOTOTRANSISTOR 


GENERAL DESCRIPTION — The FPT 100 is a three-terminal NPN Planar phototransistor having exceptionally 
stable characteristics and high illumination sensitivity. The availability of the base lead gives wide latitude 
for flexible circuit design. The case is a special plastic compound with transparent resin encapsulation capable PHYSICAL DIMENSIONS 
of exhibiting stable characteristics under high humidity conditions. 


‘Gon—- 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures/Humidity 


Storage Temperature a oo —A0°Cto 100°C | | | | 400 MIN. 
Operating Junction Temperature | 40°C to 85°C | Suess —“ UY Ub 
Relative Humidity @ Temperature | | — 95% at 65°C ORS —-|  k~.100 
, Wik . . mi fe-— 050 
Maximum Power Dissipation : . BASE ~~ 
_ Total Dissipation at 25°C Case Temperature (Notes 2 and 3) — 200 mW EMITTER >¥ ~:~ COLLECTOR 
at 25°C Ambient Temperature (Notes 2 and 3) 100 mW va 
Maximum Voltages (Note 7) 
Vopo Collector to Base Voltage 80 Volts 
VeEo Collector to Emitter Sustaining Voltage (Note 4) 30 Volts NOTES: All dimensions in mches 
Vigo Emitter to Collector Voltage 9.0 Volts . cee 


Maximum Current 
le Collector Current 25 mA 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL CHARACTERISTICS | MIN. TYP. MAX. UNITS TEST CONDITIONS 
logo Collector Dark Current (Note 7) 0.25 25 nA Veg = 10V 
logo (65°C) Collector Dark Current (Note 7) 0.025 0.5 LA Veg = 10V 
loES Collector Dark Current (Note 7) 2.0 100 nA Ver = 5.0V 
RSce Radiometric Sensitivity , (Notes 5 & 9) 40 280 HA/mW/cm’ Vo, = 5.0V 
LScp Luminous Sensitivity | (Notes 6 & 9) 2.0 14 LA/EC Veep = 9.0 V 
RScep Radiometric Sensitivity (Notes 5 & 10) 0.6 1.6 LA/mW/cm’ Vo, = 10V 
LScp Luminous Sensitivity : (Notes 6 & 10) .03 .08 LA/fc Vox = 10V 
t. Light Current Rise Time (Note 8) 3.0 Ls GaAs, |. = 4.0 mA 
t; Light Current Fall Time (Note 8) 3.0 LS R, = 1002,V.¢ = 5.0V 
Vee{sat) Collector to Emitter Saturation Voltage 0.16 0.3 Volts I. = 500 “A 

| H = 20 mW/cm’ 
BVcRo Collector to Base Breakdown Voltage = (Note 7) 80 150 Volts I. = 100 HA 
Veeojsus) Collector to Emitter Sustaining Voltage (Note 7) 30.—t—‘<‘é‘SSO?S Volts I. = 1.0 mA (Pulsed) 
BVEco Emitter to Collector Breakdown Voltage (Note 7) 9.0 10 Volts lec = 100 HA 


*Planar is a patented Fairchild process. 


NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 85°C and junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C), and a junction to 
ambient thermal resistance of 600°C/Watt (derating factor of 1.67 mW/°C). 7 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


Notes continued on page 2 


: SEMICONDUCTOR 
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LIGHT CURRENT 


FAIRCHILD _PHOTOTRANSISTOR FPT100_— 


TYPICAL ELECTRICAL CHARACTERISTICS 
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NOTES continued). 
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(5) Measured at radiation flux intensity of 5. 0 mW/cm2 as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area is typically 


1.8mm. - 


(6) These are values obtained at an illumination level of 100 foot-candles from a tungsten filament lamp apivatea at a color temperature of 2870° K. All reduction tests are per- 
formed as stated in Note 5. For more information send for Fairchild Publication APP-47. 


(7) Measured with radiation flux intensity of less than .1 wW/cm? over the spectrum from 0.1 micron to 1.5 microns. 


(8) Rise time is defined as the time required for I., to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for I., to decrease 
from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93. : 


(9) No electrical connection to base lead. 
(10) No electrical connection to emitter lead. 
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FPM200 - FPO200 
SILICON PLANAR* PASSIVATED PHOTODIODE 


TWO TERMINAL COAXIAL PACKAGE 


GENERAL DESCRIPTION — The FPM200 and FPO200 are Miniature Light-sensing 

Diodes in a hermetic, welded case. In the reverse-bias mode of operation ex- PHYSICAL DIMENSIONS 
cellent photocurrent linearity is obtained. In the photovoltaic’ mode the open- 

circuit voltage varies in a logarithmic manner, being most sensitive to low-level 
light variations. This type of response is often desirable in light detectors, . 
curve followers, and other servo-type applications. 


PHYSICAL DIMENSIONS 


ABSOLUTE MAXIMUM RATINGS 


Vp Reverse Voltage ; . —100V 
Ty Operating Temperature, Ambient —65°C to +150°C 
une Storage Temperature, Ambient —65°C to +200°C 
P Power Dissipation | 75 mW 


25°C Ambient (Note 1) 


CATHODE 


th oie 


Alt dimensions in inches 


FPM200 FPO200 


All dimensions in inches 


ELECTRICAL CHARACTERISTICS (25°C) (Note 2) 
' SYMBOL CHARACTERISTICS | ’ TEST CONDITIONS 


Breakdown Voltage Ip = SHA 
Dark Current nA Vp = —10V 
Open Circuit Voltage , mV No bias 


Light Current BA Vp = —10V 
Short Circuit Current LA 4 No bias 
Sensitivity HA/mW/cm* No bias 


*Planar is a patented Fairchild process. 


NOTES: 


(1) Derating factor is 0.6 mW/°C above 25°C. 
(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


Se ee 
FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD PHOTODIODES FPM200 + FPO200 


get | IRRADIATION AND ILLUMINATION 


| All light current ratings are given in radiometric dimensions (mW/cm7?). Conversion to illumination units requires knowledge of the luminous efficiency of the 
source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten color tempera- 


ture upon light current for silicon sensors. 


(GRAPH A) (GRAPH B) 


21.6 LUM/ WATT OR 
20 tes (mw emt) 


LUMENS PER WATT 
Ko fe/(mW/cm2 
PERCENT OF LIGHTCURRENT AT 2870°K 


COIL FILAMENT 
TUNGSTEN LAMPS 


“TUNGSTEN LUMINOUS EFFICIENCY (K1)- 


2000 2200 2400 2600 2800 3000 2000 2200 240026002800 30003200 
COLOR TEMPERATURE ~ DEGREES KELVIN , eae MRC DER 
Kp =0.929Ky 
DEFINITIONS 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 


‘DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 
COLOR TEMPERATURE — The temperature of a 1 perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 


in degrees Kelvin. ; 
SPECTRAL IRRADIANCE —The radiant power within a specified wavelength interval that is incident on a surface. Measured in power pel unit surface per 
unit wavelength. | 


TYPICAL VOLTAGE VERSUS TYPICAL SHORT CIRCUIT TYPICAL OPEN CIRCUIT 


‘CURRENT CHARACTERISTIC | CURRENT VERSUS IRRADIATION VOLTAGE VERSUS IRRADIATION 
¥ : 
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I, - LIGHT CURRENT - yA H- IRRADIATION - mwW/cm? | H+ IRRADIANCE- mWicm? 
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FPA201° 202 - 203 * 204 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 
PRINTED CIRCUIT BOARD PACKAGE 


BENE Pee ne FPA 200 series linear photodiode arrays are monolithic chips of silicon mounted |. PHYSICAL DIMENSIONS 
on a 4”x4"x14" printed circuit board. The substrate is a common cathode of the array. Individual anode i acecrige 
leads are brought out for each photodiode, and the array is protected by a glass plate. The typical array (TYP. 016 EACH SIDE IS COMMON CATHODE 
shown is an FPA-204. The purpose of this type of package is to allow ‘‘breadboard evaluation’ prior to eer 
utilizing complete complex optical array. Typical applications include character recognition, star tracking, \ | DIODES 
modulation transfer function analysis, and industrial process control. | DIMENSION 

N FOR FiRST A 


STRIPE AND 
FIRST ACTIVE 
DIODE 


ABSOLUTE MAXIMUM RATINGS 


V, Forward Voltage 0.4 Volt 
Vp Reverse Voltage 8 Volts FIRST C 
P Total Array Power Dissipation at 25°C Ambient | 1.OmW | stripe ACTIVE STRIPES 
(derating factor is 20 u«W/°C above 25°C) GLASS 
Th Operating Temperature, Ambient —30°C to 75°C Siento eee 
Le Storage Temperature, Ambient —30°C to 100°C figs BRIN FED CIRCUIT BOARD 


pore | K|u@a] © (i ath 

TYPE ACTIVE | UNIFORM LIGHT 
(MILS) DIODES| SENSITIVITY 
[reazor [i980] 20 [$0 | 100 | 20 mi% 
frees eae] e8: a0 con (arene 
| FPA 203 | 203 }1.900 | 4.0 | 32/31] 13 63 | emia 5 mil2 
[Feazoa [i850 60 | 21 [42 | 25 mi@ | 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODE 


PARAMETER CENTER TO |, @Vp =7V | @Vp =7V TYPICAL DIODE 
CENTER DIODES = lb@Vap=7V lb@Ve=7V —-25°C** 75°C** —_—*T,, Tr @Vp =7V._ BV EFFECTIVE AREA 
DEVICE SPACING 25°C 75°C MIN. MAX. MIN. = MAX. RL <50k2 Io=1uA (EACH) 
FPA 201 : 90 nA 2 us Max. 8VMin. 4 Mil? 
FPA 202 | | 145nA = 2usMax. 8VMin. 6.25 Mil 
FPA 203 | | 370A 2usMax. ~ BV Min. = 14 MiP 
FPA 204 4 770nA = 2usMax. 8VMin. 35 Mil? 
**Photocurrent at 20 mW/cm? irradiance (See Note 1) | *Planar is a patented Fairchild process. 
NOTES: 


(1) Irradiation source is an unfiltered tungsten lamp operated at 2870° K color temperature. 
(2) Effective area is defined as the area outside of which the photo-response is less than 50% of peak photo-response. 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 201 + 202 - 203 + 204 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color 
temperature upon light current for silicon sensors. 


(GRAPH A) (GRAPH B) | 
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Ft. candles = candle power/distance in ft? = lumens/ft? = (mW/cm?’) x 0.929 x lumens per watt. 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. | 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. . 


TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION VERSUS WAVE LENGTH 
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I, ~ LIGHT CURRENT - % 
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ss FPA210 
LIGHT REFLECTION TRANSDUCER 


PHOTOTRANSISTOR/ENCAPSULATED LAMP 


‘GENERAL DESCRIPTION: The FPA 210 is a plastic package containing a minia- 
‘ture incandescent light bulb and a FPM 100 Phototransistor die. Possible 
applications include process control, medical technology (heartbeat monitor), 
_and character recognition. 


DIE DESCRIPTION: The FPM 100 Phototransistor die has a large photosensitive 
145 
base, affording exceptional sensitivity. The spectral response extending from ce" PHOTOTRANSISTOR SECTION B-B 
A to 1.1 microns is compatible with the tungsten light source. 
Qe 
3PLCS. 


SECTION A-A 


‘DIE ELECTRICAL CHARACTERISTICS (25°C) 


SYMBOL CHARACTERISTICS : ‘ TEST CONDITIONS 


Vece0\(sus) Collector-Emitter Sustaining Voltage lc = 0.1 mA H = 0.1 up. W/cm 
Vee (sat) Collector Saturation Voltage (Note 1) : lc = 0.4 mA H = 20 mW/cm? 
Ie Light Current (Note 1) ; Vce = 5.0 V H = 20 mW/cm? 
Ip Dark Current : L Voce = 15V H = 0.1 uW/cm’ 
BVico Emitter-Collector Breakdown Voltage Ic = 0.1 mA H = 0.1 «W/cm 


FPA-210 LIGHT REFLECTION TRANSDUCER CHARACTERISTICS 
Operating Temperature Range —10°C to 80°C 


TYPICAL TEST CONDITIONS 
(see note 2) (see note 3) 
log (see note 4) 35 “Amp 2 steradians of 90% white at 2 cm distance 
| log (see note 4) 50 wAmp 2 7 steradians of 90% white at 2 cm distance 
log (see note 5) 70 “Amp 2 steradians of 90% white at 2 cm distance 
log (see note 5) 100 uAmp 2 mw steradians of 90% white at 2 cm distance 
log (dark) (see note 4) 250 pAmp irradiance < 0.1 wwatt cm~™ lamp OFF, Vo; = 5 volts 
log (black) (see note 5) 500 pAmp reflectance < 1% over 2 7rsr., lamp ON 
‘| log (ambient light) (see note 4) 0.9 uAmp 20 ft. cd. parallel to face, lamp OFF 


DEFINITIONS 


_ IRRADIATION — Total incident radiant energy. Measured in power per unit area. Symbol: H 
_ ILLUMINATION — Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles. 
~ LUMINOUS EFFICIENCY — Ratio of illumination to irradiation. 
_ LIGHT CURRENT —The current resulting from the action of light upon a light sensitive device. 
DARK CURRENT — Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 
‘COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
_ Measured in degrees Kelvin. 
iNOTES: | : 
(1) Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 
(2) Lamp current 50 mA (5 volts), Vce = 5 volts. 
(3) Eastman Kodak neutral white test card with 90% diffuse reflectance. 
(4) Case temp. 25°C, lamp operated ON 5% duty cycle. 
(5) Case temp. 40°C, lamp operated ON continuously at 25°C ambient. 


a 
H—-AIRCHILD 
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~ _ FAIRCHILD LIGHT REFLECTION TRANSDUCER FPA210 


The following circuits are examples of amplifying systems that have been used in conjunction with the FPA 210. 


ON/OFF DETECTOR 


1, > LIGHT CURRENT - mA 


I, > LIGHT CURRENT - % 


R,=R, 
30 Ri 
Vu (hysteresis) ~ 


TYPICAL COLLECTOR 
CHARACTERISTICS 


| Le _4++ 30 mWicm* 


2.0 . 
(i 
la 10 mWicm* 


4.0 
Veg ~ COLLECTOR-EMITTER VOLTAGE - VOLTS 


TYPICAL LIGHT CURRENT - 
VERSUS ANGLE OF 
INCIDENT IRRADIATION 


Po rs ee 
COC NC 
Pi ice ea 
Se eee eld 
Boe Ns 
yee eeeeae 
FA 
ACen 


100 


80 


@ - ANGLE - DEGREES 


Ri +Rer 


- LIGHT CURRENT - mA 


ri 


1, - LIGHT CURRENT - mA 


VRef 
H (or Vj) 


- LINEAR AMPLIFIER CIRCUIT 


B = Brightness 
R = Reflectance of subject 
D = Distance to subject 


R: = R: for best stability. 


Vom 


Vref = offset adjustment to compensate for contact. ; 


TYPICAL LIGHT CURRENT — 
VERSUS IRRADIATION 


H - IRRADIATION - mWicm? 


MAXIMUM POWER LIMITS 


Naa c 


"at ene -EMITTER VOLTAGE - VOLTS 
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R 
Av —— 
D+ 


reflected illumination or ambient light. 


I - LIGHT CURRENT - % 


a EFFICIENCY (K;)- LUMENS PER WATT 


TYPICAL LIGHT CURRENT 
VERSUS WAVELENGTH 


& - WAVELENGTH - MICRONS 


TUNGSTEN LUMINOUS 
EFFICIENCY (K) VERSUS 
COLOR TEMPERATURE 


22 L/WATT OR 20 fo/(mW/com2) 


— ——— 


0 
2000 2200 2400 2600 2800 
COLOR TEMPERATURE - DEGREES KELVIN 


0 
3000 


Ko f¢/(mW/cm2) 


FPA301 
8 X 8 INTEGRATED PHOTOTRANSISTOR ARRAY 


SILICON PLANAR* PASSIVATED 


‘GENERAL DESCRIPTION — The FPA301 is an 8 by 8 array of dual emitter phototransistors of monolithic | 
‘construction. The silicon substrate serves as the common collector. Row emitters and column emitters are PHYSICAL DIMENSIONS 
‘connected by metalization strips to form a matrix of word rows and bit columns. Word rows are interrogated OF PRINTED CIRCUIT BOARD 
‘one at a time by switching them from STANDBY to the READ state. Amplified photo currents then appear 
‘simultaneously at the bit column terminals from each illuminated photosensitive element in the row. Word 
‘rows may be interrogated at random or sequentially. The array is designed to be operated: as a read only 
nee memory (ROOM). It may also be used for low resolution image scanning applications. 


COLUMNS 


OPERATING PARAMETERS — The array has 5 mil center to center spacing along row and column axes. Each 
‘photo sensitive element has a nominal effective area of 15 square mils or 0.01 square mm. The relative 
‘spectral response is shown in Fig. 1. The monolithic array is mounted on a printed circuit board with 17 
fanned-out terminals. Emitter follower operation is illustrated by the equivalent circuit of Fig. 2. The following 
three equations are a useful guide for establishing the standby voltage, Vc7,y, and the read voltage, Ver ap- 
The substrate voltage, V.yjz, is the voltage at the common collector (substrate) terminal, S, for all elements. eae 

The voltage Vsig, is defined as the maximum possible signal in the bit column sequence, e,,, €,.,...€., for B= 1.04 £.03 

a particular application. —7, 0 VOLTS < Vey < =| 0 VOLT ears A @ B LOCATE THE ROW 1 COLUMN 1 ELEMENT 


Vig +1:0 VOLT < Veean < +7.0 VOLTS 


Veg +2.0 VOLTS < Vey, < 13.0 VOLTS 
ABSOLUTE MAXIMUM RATINGS 


ND GH bun — 


ao 


Operating temperature, ambient | —30°C to 75°C 
Total array electrical power dissipationt 100 mW 
(derating factor is 2 mW per °C above 25°C) 
Irradiation level, all wavelengths 1.0 W/cm? 
Photocurrent per columnt 150 wA 
ELECTRICAL CHARACTERISTICS 
SYMBOL CHARACTERISTICS ; se UNITS TEST CONDITIONS 
Photosensitive Area of Each Element 
Substrate to Row or Column Breakdown Voltage l ubstrate == LOMA 
Row to Substrate Breakdown Voltage lubstrate = LOA 
Column to Substrate Breakdown Voltage | | ubstrate == LOMA 
Photocurrent Gain | 
Leakage Current Per Column, All Rows in STBY See Note 1 
Dark Current Per Columnt H < 0.1 xW/cm? 
See Note 1 
Photocurrent Per Columnt | 1. H = 5mW/cm? 
: See Note 2 
Word Row Switching Time, 10% to 90% H = 5mW/cm? 
| | R, = 1k2 
| See Notes 2 and 3 
lemax ” Emin Uniformity of Column Photocurrent A H = 5mW/cm? 
Teese. Within Each Arrayt See Note 2 
. TAny single word row in the READ state. Rows in STBY contribute to total power. *Planar is a patented Fairchild process. 
NOTES: 
 ) Votpy = —2 volts, Vaeap = 2 volts, Vous = 5 volts. 


_ (2) Tungsten source at 2870°K color temperature, same voltages as Note 1. 
' (3) Word row switching time is proportional to R, when R, > 1 kQ. See Figure 2. 


FAIRCHILD 
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FAIRCHILD INTEGRATED PHOTOTRANSISTOR ARRAY FPA301 


IRRADIATION AND ILLUMINATION 

All irradiation levels are given in radiometric units (mW/cm7’). Conversion to illumination units requires knowledge of the luminous efficiency of the source in 
lumens per watt of radiated power. For tungsten incandescent sources, Figure 4 may be used. Figure 5 shows the effect of tungsten color temperature upon 
light current for silicon sensors at constant H. 


EQUIVALENT CIRCUIT MATRIX 
SHOWING TYPICAL OPERATION 


VREAD S 
TYPICAL SPECTRAL RESPONSE 


(Not Showing Oxide + 5% Interference Structure) 


1.0 [SAS FE DE Se Ee 


RELATIVE PHOTO-—CURRENT 
— 


J 
08 
06 
04 : af 
0.3 0.4 05 06 07 08 09 1.0 Il 12 
MICRONS 2 
Fig. 1 


BIT BIT BIT 
COL] COL.2 COL.8 = 


The Substrate Terminal, S, is a r = Row Designation 
common collector for all elements. 


Fig. 2 


Ca ee Aaa an ney Ee : ie 
oe th TERE SR te 


21.6 LUM/ WATT OR 
20 fc/(mW/cm?) 


LUMENS PER WATT 
Kp fe/(mW/cm2) 
PERCENT OF LIGHTCURRENT AT 2870°K 


COIL FILAMENT 
TUNGSTEN LAMPS 


TUNGSTEN LUMINOUS EFFICIENCY (Ky)- 


Ie-TYPICAL COLUMN EMITTER CURRENT—pAMP 


a 2200 2400 2600 2800 3000 


H-MILLIWATTS /cm? COLOR TEMPERATURE — DEGREES KELVIN COLOR TEMPERATURE (°K) 
(TUNGSTEN, 2870° K COLOR TEMP) Ko =0.929K, 
Fig. 3 | Fig. 4 Fig. 5 
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FPA 500 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION — The FPA 500 photodiode array consists of 126 photodiodes on 6 mil centers 
forming a linear array 0.756 inch in length as measured between centers of the end photodiodes. The array 
is fabricated as a monolithic silicon structure. Each photodiode has a 4 x 6 mil area of uniform light sensi- 
tivity and a total effective sensitive area of approximately 35 mil2. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 
SYMBOL CHARACTERISTIC MAX. CONDITIONS 
Dark Current 20 pA 200 pA 7V = 25°C 
30 nA 7V_ 100°C 
Light current at20mW/cm? 340 nA 480 nA 700 nA 7V 25°C 
70 nA 200 nA 7V_ 100°C 
Risetime, Falltime 2 us 7V RL <50 k2Q 
Breakdown Voltage 8V lb =1 yA 


* Planar is a Patented Fairchild Process 


PARTIAL BOTTOM VIEW SHOWING MOUNTING SURFACE 


NOTES: 
1. CABLE TERMINATES IN CONNECTOR 

WINCHESTER MRE -75SJTC6H MATES WITH MRE-75PJ6 
MAY BE CHANGED TO SATISFY CUSTOMER 
REQUIREMENTS BY TERMS OF P.O. 
CABLE LENGTH TO BE SPECIFIED IN P.O. 
STARRED DIMENSIONS INDICATE CENTER OF LIGHT 
SOURCE NO.1 IN THE MATRIX ARRAY 


NOTE: . 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


| FAIRGHILD 
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IRRADIANCE AND ILLUMINANCE 


All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B shows the effect of color temperature upon 
light current for silicon sensors. 


(GRAPH A) . (GRAPH B) 


COLOR TEMPERATURE 
VERSUS 
INCANDESCENT SOURCES LIGHT CURRENT 
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s 


8 


Ko ftc/(mwicm2) 


RREEAN 


vERCENT OF LIGHTCURRENT AT 2870°K 


8 


LUMINOUS EFFICIENCY (Kj) LUMENS PERWATT == 


eS 
TNE 
HERRERA SE 


CONSTANT 
Rae I phi 


2200 2600 2800 3000 2000 2200 © 2400 2600 2800 
COLOR TEMPERATURE (°K) 


3 


COLOR TEMPERATURE ~ DEGREES KELVIN 
Ky = 0.929K} 


Ft. candles = candle power/distance in ft2 = lumens/ft2 — mW/cm2 x 0.929 x lumens per wait. 


TYPICAL LIGHT CURRENT | TYPICAL LIGHT CURRENT 
» VERSUS IRRADIATION | VERSUS WAVE LENGTH 


1, 7 LIGHT CURRENT - nA 
(uA/W) 


0.2 0.4 0.6 0.8 1.0 1.2 
a - WAVELENGTH - MICRONS 


H - IRRADIATION - mWicm2 


DEFINITIONS 

IRRADIANCE — Total incident radiant energy. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths which are visible to the human eer Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device which is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE —The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured 
in degrees Kelvin. 
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~ FPASO5 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION—The FPA 505 photodiode array consists of 320 photodiodes on 2.5 mil centers 
forming a linear array .800 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. Each photodiode has a 2.0x2.0 mil area of uniform light sensitivity 
and a total effective sensitive area of approximately 5.6 mil’. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 
SYMBOL CHARACTERISTICS ; CONDITIONS 


Dark Current 7V 25°C 
| 7V 100°C 
Photocurrent at 20 mW/cm? 7V 25°C (see Note) 
7V100°C (see Note) 
Risetime, Falltime 7VR < 50 kQ 
Breakdown Voltage Ip=1yA 


NOTE: 
* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


f 
4-40 UNC 2B 
DEVICE NO. 1 x .38 DP.- 4 HOLES 


CONNECTOR 
OPTIONAL 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


*Planar is a patented Fairchild process. 
NOTE: 


Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


SEMICONDUCTOR 
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os FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 505 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon light current for silicon sensors. 


(GRAPH A) GRAPH B) 
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I - LIGHT CURRENT - % 


- LIGHT CURRENT - 


I 


(CONSTANT SPECTRAL IRRADIANCE) 


200 400 600 goo - 1000 ~~ 1200 
2h - WAVELENGTH - MILLIMICRONS . 


H - IRRADIATION - mWicm2 


Ft. cd. = Lumens/ft2 = Ko x mWicm* 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. | _ 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. — | . 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. . 
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| FPA507 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION—The FPA 507 photodiode array consists of 250 photodiodes on 2 mil centers forming 
a linear array .500 inch in length as measured between centers of the end photodiodes. The array is fabricated 
as a monolithic silicon structure. Each photodiode has a 1.5x1.5 mil area of uniform light sensitivity and a 
total effective sensitive area of approximately 3.5 mil’. The package includes a thin glass window positioned 
close to the array face; it is not hermetically sealed. 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 


SYMBOL CHARACTERISTICS — | : ; CONDITIONS 


Dark Current 7V 25°C 
7V 100°C 


Photocurrent at 20 mW/cm? 7V 25°C (see Note) 


7 V 100°C (see Note ) 


Risetime, Falltime 7VRL < 50k 
Breakdown Voltage Ip = 1A 


#4-40 UNC 2B 
x .38DP.- 4 HOLES 


DEVICE NO. 1 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


CONNECTOR 
OPTIONAL 
NOTE: 
* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


NOTE: *Planar is a patented Fairchild process. 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


FAIRCHILD 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA507 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon light current for silicon photosensors. 


(GRAPH A) (GRAPH B) 
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Ft.-cd. = Lumensift? = Ky x mW/cm 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. 

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 


COLOR TEMPERATURE — The temperature of a perfect radiator (black poty) when it is the same color as the incandescent source being described. 
Measured in degrees Kelvin. 


SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. 
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FPA509 
LINEAR INTEGRATED PHOTODIODE ARRAY 


SILICON PLANAR* PASSIVATED 


GENERAL DESCRIPTION—The FPA509 photodiode array consists of 125 photodiodes on 4 mil centers forming 
a linear array 0.496 inch in length as measured between centers of the end photodiodes. The array is 
fabricated as a monolithic silicon structure. The substrate is a common cathode of the array. Each photo- 
diode has a 2.5x 3.5 mil area of uniform light sensitivity and a total effective sensitive area of approximately 
14 mil’. The package includes a thin glass window positioned close to the array face; typical applications 
include optical character recognition, star tracking, modulation transfer function analysis, and industrial 
process control. 


ABSOLUTE MAXIMUM RATINGS 


Ve Reverse voltage 8 Volts 
Ve Forward voltage 0.4 Volt 
Ta Operating temperature, ambient —30°C to + 100°C 
| tg Storage temperature, ambient —30°C to 100°C 


CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES (25°C Case Temperature unless otherwise noted) 
CHARACTERISTICS : : CONDITIONS 


Dark Current Ve =/V 
. Ve = 7VT, = 100°C 
Photocurrent at 20 mW/cm? (See Note ) Vp =/7V 
Ve =7VT, = 100°C 
Risetime, Falltime Ve =7V,R, 50 k2 
Breakdown Voltage Ip = 1A 


NOTE: 
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 


NOTE: 
* STARRED DIMENSIONS INDICATE CENTER 
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY 


# 
4-40 UNC 2B 
DEVICE NO.1 x .38 DP.-4 HOLES 


OPTIONAL 


PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 


*Planar is a patented Fairchild process 


FAIRCHILD 
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA509 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/cm’). Conversion to illumination units requires knowledge of the luminous efficiency 
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten 
color temperature upon. light current for silicon sensors. 


(GRAPH A) | (GRAPH B) 
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(TUNGSTEN LAMP AT 2870°K COLOR TEMPERATURE) 


DEFINITIONS: 


IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H. 
|LLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles. 


~. LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance. . ; 


LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device. 

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds. 
COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Measured in: degrees Kelvin.» - > : 

SPECTRAL IRRADIANCE — The radiant. power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelength. } : 
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FLA-610 


AVALANCHE LUMINESCENT DIODE ARRAY 


GENERAL DESCRIPTION 


The Fairchild Avalanche Luminescent Diode Array, FLA-610, is a data recording device containing 192 light 
emitting diffused silicon-planar- diodes (arranged in a 6-column, 32-row diode matrix). These diodes emit 
light to produce ‘“‘dot’’ patterns on photographic emulsions by “contact printing.” Monolithic construction 
on large area silicon substrates provides precise positioning of the. individual diodes which results in 
efficiently arranged, easily read photographic data block recordings. 


GENERAL | 
Typical current efficiency of visible light output of: 


Uniformity of current efficiency: 


Approximate color temperature: 


INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 


Light is emitted from the perimeter of a 0.002” square. The light- 
emitting line width is approximately 20 microinches. The metalization 
pattern masks 0.001” of the center of two opposite sides of the 
diode to leave 0.006” of light-emitting line. | 


INDIVIDUAL LIGHT-EMITTING ELEMENT - : 


Light emission is obtained by operating the diode in the reverse bias 
mode. Typical diode operating parameters are: | 


5.8 < Vp, < 12.5 volts (13.5 V for 611) 
0<I, <100mA 


where 


Vp = voltage between any pair of, each, row and column 
pins at the connector 


|, = current at any row pin of the connector 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


* <0.65 i approximate | 


DIFFUSED SILICON PLANAR* DEVICE 


2 x 10'' photons/amp. second 
2x 107° lumen/amp. 
7x 107? watt/amp. 


+15% 
2500°K © 


PACKAGE OUTLINE 


*.236*.020 


(2) NO. 4-40 TAPPED HOLES 
(0.125 MAX. SCREW PENETRATION - 
FROM THIS SURFACE) 


NO, 2-56 X .12 OP TAPPED HOLE e751:010 


MOUNTING FACE 
(APPLY SILICONE GREASE TO 
THIS SURFACE AT INSTALLATION, 


+ 
ee Sec 


(1) Cable Terminates in Connector: U.S. Components, Inc. #SMI-42 F1-HRSL-DM40 
(Mates with #SMI-42 M1-SL-DM40) 
(2) Cable length 17’” standard length. 
(3) Starred dimensions indicate center lines of Ist row and Ist column of the light 
sources in the matrix array. 


(4) Handle film plane surface with EXTREME CARE to prevent scratching or - puncturing 
thin mylar film. 


*Planar is a patented Fairchild: process. 


41L_D 


S evarirne aerer DUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD DIODE ARRAY FLA-610 


TYPICAL COLUMN ere CIRCUIT 


NEGATIVE CURRENT 
REGULATED PULSE 


COLUMNS-ANODES 


GENERATORS C) Co C6 
om i Ry 
a Ro 
e Ul 
= 
o 
S Se 
| 
| 
| 
[ 
a: * 
idee 
COMMON LINE TO 
SUBSTATE LEAD 
MAXIMUM PULSE LENGTH: 160 ms at 25 mA 
40 ms at 50 mA 
10 ms at 100 mA 
MAXIMUM DUTY CYCLE PER DIODE: 50% 
DIODE ARRAY 
Peak power dissipation: 40 watts 
Average power dissipation, maximum: 5.5 watts 
Maximum duty cycle per column: 
@ 100 mA per Diode: ~ 50% 


Effective thermal time constant of package: ~ 10 seconds — 


NORMAL OPERATIONAL MODE 


The normal mode of operation of the FLA-610 is column sequential; 
one column, or 32 anode set, at a time is activated; any combination 
of the 32-row, or cathodes is driven simultaneously by negative inde- 
pendent current-regulated pulses. A separate substrate lead is supplied 
which can be connected to the common column lead. (This is recom- 
mended for use with current levels > 70mA/diode.) 


SPECIAL OPERATIONAL MODES 


A large number of operating arrangements may be used. For special 
applications information should be obtained from Fairchild Semiconductor 


before installation. 


PHYSICAL DESCRIPTION 


The array is 6 elements wide by 32 elements long. Electrical connection 
is made via 6 anode leads and 32 cathode leads. Connections to the 
silicon chip are arranged to minimize current densities in the device 
metalization. The package body is electrically isolated ( >1.0 megohm 
at 50 volts) from the array and its connections. 
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ARRAY 

Light emitting diode size: 0.002” x 0.0002” 
Center-to-center spacings: 0.018” each way, (6 x 32) 
Array size (to corner-device centers): 0.090” x 0.558” 


PACKAGE 


Dimensions, external: (See physical dimensions drawing) 


Distance of silicon surface below 
package face, equivalent optical 


path in air: 0.004” maximum 


MOUNTING 


The package is designed for minimum thermal resistance from the array 
to the side mounting surface. When operating near maximum power 
rating, mounting support should be kept below 55°C. — 


For film located within 0.001” of face of FLA-610 and with emulsion 


facing same: 
Dot shape: Circular 
Dot diameter, nominal: 0.008” 
Peak optical density of dot 
for prescribed conditions: > 13 
Exposure Index: Daylight- 20 (Kodak Panatomic x 
Type 4400) 
3 ms pulse at 50 mA 


Developed in D 19 at 68°F, for 5 minutes 


LUMINESCENT 
DIODE ARRAY CHIP 


TYPICAL TEST EXPOSURE 


(ENLARGED 50X) 


TYPICAL SPECTRAL eaviatanina 
ce al 


— 250° K BLACK 
BODY RADIATOR 


anal 
10 | 
> Oa ae eee 


20 RADIANT FLUX ATALL | | | | [ | 


WAVE LENGTHS BRGER 


0.4 0.5 0.6 0.7 0.8 10 
WAVELENGTH - MICRONS 


| FLA611 
AVALANCHE LUMINESCENT DIODE ARRAY 


DIFFUSED SILICON PLANAR* DEVICE 


GENERAL DESCRIPTION — The Fairchild Avalanche Luminescent Diode Array, FLA-611, is a data recording 
device containing 192 light emitting diffused silicon-planar diodes (arranged in a 6-column, 32-row diode 
matrix). These diodes emit light to produce ‘‘dot” patterns on photographic emulsions by “contact printing.” 
Monolithic construction on large area. silicon substrates provide precise positioning of the individual diodes 
which results in efficiently arranged, easily read photographic data block recordings. 


GENERAL 


Typical current efficiency of visible light output of: A< 0.65 p, 
: 2x 10'' photons/amp. sec. 
2x 1075 lumen/amp. 
7 x 107° watt/amp. 


Uniformity of current efficiency: + 15% 


Approximate color temperature —-2500°K 


| PACKAGE OUTLINE 
INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION | 


Light is emitted from the perimeter of a 0.002” square. The light- 


emitting line width is approximately 20 microinches. The metal- 


SEE NOTE 4 


lization pattern masks 0.001” of the center of two opposite sides 
of the diode to leave 0.006” of light-emitting line. 


e 


INDIVIDUAL LIGHT-EMITTING ELEMENT | NO. 2-56UNC 2B 


| x 0.25 DEEP 
Light emission is obtained by operating the diode in the reverse 
; ; : MOUNTING FACE 
bias avalanche mode. Typical diode operating parameters are: (Apply silicon grease 
; to this surface at 
5.8 < Vp < 12.5 volts , installation.) 
20< Ik < 100 mA NO. 4-40UNC 2B 
: x 0.31 DEEP 
where 
. NOTES: ‘ 
Ve = voltage between any pair of, each, row and column (1) Cable Terminates in Connector: U.S. Components, Inc. #SMI-42 F2-HRSL-DM30 
pins at the connector (2) Cable length 17” standard. . 
: . (3) Starred dimensions indicate center lines of lst row and Ist column of the light sources 
Iz = current at any row pin of the connector iyine matin arrey- 


(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing 
thin, mylar film. 


*Planar is a patented Fairchild process. 


EAIRCHI 


SEMICONDUCTOR 
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FAIRCHILD DIODE ARRAY FLA611 


YPICAL COLUMN SEQUENTIAL CIRCUIT = ARRAY. 


NEGATIVE CURRENT - ee : es COLUMNS- ANODES - 4 Light emitting diode size: 0.002” x 0.002” 
REGULATED PULSE ‘ 


GENERATORS Center-to-center spacings: 0.018” each way, (6 x 32) 


ar me 


Array size (to corner-device centers): 0.090” x 0.558” 


s ‘ 


Ro 


alll gg PACKAGE . | - | 
S . - Dimensions, external: Bt (See physical. dimensions drawing) 
< | 
= R . +h Peay Be sre ob 
2u- 3 Distance a ee surface oe 
ce package face, equivalent optical 
: path in-air: a os. 0,004" maximum 
| 
Ly * O 
| MOUNTING 7 o 


The package is designed for minimum thermal resistance from the 
array to the side mounting surface. When operating near maximum 


COMMON LINE. TO. power rating, mounting support should be kept below +-55°C. | 


SUBSTRATE LEAD 2 


MAXIMUM ae een _ : oe 160 ms at 25mA For film located within 0.001” of face of the FLA-611 and with emulsion 
i aren ne ae 40 ms at 50mA facing same: 
—— 10 ms at 100mA . 
MAXIMUM DUTY CYCLE PER DIODE: 50% , eee 4 
: 3 Dot diameter, nominal: 0.008" 


DIODE ARRAY © Peak optical density of dot 


Peak power dissipation: | | 40 watts for prescribed conditions: | > 1.3 

Average power dissipation, maximum: 3 55 watts | 7 _ e. Exposure Index: Daylight- 20 (Kodak Panatomic - ie Type —_ 
Maximum duty cycle per column: | 3 ms pulse at 50 mA | 
-@ 100 mA per Diode: _ Eas | 50% | | 


"Developed i in: D 19 at, 468°F, for 9 min. 
Effective thermal time constant 


of package: | ~10 see TYPICAL TEST EXPOSURE LUMINESCENT DIODE ARRAY CHIP 


NORMAL OPERATIONAL MODE 


The normal mode of operation of the FLA-610 is column sequential; 
one column, or 32 anode set, ‘at a time is activated; any combination 
of the 32-row, or cathodes, is driven simultaneously : by negative inde- 
pendent current- regulated pulses. A separate substrate lead is supplied 
which can be connected to the common column lead. (This is recom- 
mended for use with current levels > 70 mA/diode.) 


SPECIAL OPERATIONAL MODES 


A large number of operating anvangenients may be used. For special ; a (ENLARGED 50x) 
applications information should be obtained from Fairchild Semiconductor . “TYPICAL SPECTRAL DISTRIBUTION 
before installation. a oe 


PHYSICAL DESCRIPTION = | =. ae inl = 
The array is 6 elements wide by 32 elements long. Electrical connection | 
is made via 6. anode leads and 32 cathode leads. Connections to the 
silicon chip are arranged to minimize current densities in the device 
metallization. The package body is electrically isolated (> 1.0 megohm 
at 50 we) from the array aM its connections. 


RELATIVE INTENSITY 


igLts 05 . 06 O7 08 09. 1.0 
- WAVELENGTH’ - MICRONS 
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-FLA-630 


AVALANCHE LUMINESCENT. DIODE ARRAY 


GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode Array, FLA- 630 is 
intended primarily as a data recording device containing 576 light - -emitting diffused silicon-planar 
diodes (arranged in three adjacent 6-column, 32-row arrays toform an 18 by 32 diode matrix). 
These diodes emit light to produce "dot" patterns on photographic emulsions by "contact printing." 
‘Monolithic construction on large area silicon substrates provides precise positioning of the 


individual diodes, which results in efficiently arranged, non-ambiguous easily read photographic . 


data block recordings. 


GENERAL 


Typical current efficiency of visible. 


_ light output of: | X% <0.65 uw, approximate 
2x10! photons/amp. second. 
2x 107° lumen/amp. 


Tx 107° watt/amp. 


Uniformity of current 


efficiency: | +15% 


Approximate color 


temperature: a _ 2500°K 


INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 


Light is emitted from the perimeter of a 0.002"'square. The 


light-emitting line width is approximately 20 microinches. 
The metalization pattern masks 0.001" of the center of two 
opposite sides of the diode to leave 0.006" of light-emitting 
line. tty 

INDIVIDUAL LIGHT-EMITTING ELEMENT _ 

Light emission ‘is obtained by operating the diode in the 
reverse bias mode. Typical diode operating parameters are: 

5.8<V, < 13.3 volts 
0< Ty < 100 ma 


where 


VR voltage between any pair of, each, row and 
column pins at the connector | 


_ current at any Tow pin of the connector: 


DIFFUSED shank PLANAR® ere 


PACKAGE OUTLINE 


(2).NO. 4-40 TAPPED HOLES 
(0.125 MAX. SCREW PENETRATION 


. *FROM THIS SURFACE) ! ; ; 
',_-NO. 2-56 TAPPED HOLE + g7g £010 
(0.085 MAX, SCREW PENETRATION 
FROM THIS SURFACE) . 
MOUNTING SURFACE 
(APPLY SILICONE GREASE - 


TO THIS SURFACE 
AT INSTALLATION) , 
875° 010__ 


NOTES: 


1. Cable Terminates in Connector: U. S. Components, Inc., ##SMI-50 F2-HRSL-DM40. 
. Cable length 17” standard length. 


2 

3. Starred dimensions indicate center lines of 1st row. and 1st column of the light ‘sources in the 
matrix array. 

4 


: mane film plane surface with EXTREME CARE to prevent scratching or puncturing thin mylar 
film. 


* Planar is a patented Fairchild process. 


aaNIaI= 
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~ FAIRCHILD DIODE ARRAY FLA-630 


YPICAL COLUMN SEQUENTIAL CIRCUIT © 


EGATIVE CURRENT 
REGULATED PULSE 
GENERATORS 


COLUMNS-ANODES 


at 25 mA 


AXIMUM PULSE LENGTH: _ 


160 ms 
40ms_ at 50mA 
| | 10ms at100mA 

[AXIMUM DUTY CYCLE PER 3 
IODE: _ . 50% 
IODE ARRAY 
eak power dissipation: 40 watts 
verage power dissipation, ce y. * 
aximum: 15 watts 
aximum duty cycle per 
olumn: @ 100 mA per diode. 50% 


ffective thermal time . 


onstant of package: 10 seconds 


ORMAL OPERATIONAL MODE 


equential; one column, or 32 anode set, atatime is activated; 
ny combination of the 32-row, or cathodes, are driven 
imultaneously by independent negative current-regulated 
ulses. A separate substrate lead is supplied which can be 
onnected to the common columnlead. (This is recommended 
‘or use with current levels >70mA/diode). 


SPECIAL OPERATIONAL MODES — 
\ large number of operating arrangements maybe used. For 
special applications information should be obtained from 


*airchild Semiconductor before installation. 


2HYSICAL DESCRIPTION 

rhe array is 18 elements wide by 32 dievnents long. Electrical 

connection. is made via 18 anode leads and 32 cathode leads. 
onnections to the silicon ‘chip are arranged to minimize 


current densities in the device metalization. _ The package 


dy is electrically isolated C1. Omegohm at 50 volts) from — 


the array and its connections. 


he normal mode of operation of the FLA-630 is column ~ 
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- LUMINESCENT 


“ARRAY 


Light emitting diode size: 0.002"" x 0.002" 


Center-to-center spacings: 0. 018" | each way in 3 
blocks of 6 x 32 devices 
each © 


Array size (to corner-device 


centers): 0.344" x 0.558" | 


PACKAGE 


Dimensions, external: (See physical dimensions 


drawing) 


Distance of silicon surface 
below package face, equiva- 


lent optical path in air: 0.004" maximum 


MOUNTING 


The package is designed for minimum thermal resistance 
from the array to the side mounting surface, When operating 
near maximum power rating, mounting support should be 
kept below 55° Cc; 


For film located within 0.001" of face. of FLA-630 assembly a 


and me emulsion facing same: 


Circular 


Dot shapes 

Dot diameter; nominal: ~ 0.008" 
Peak optical density of dot. | 
‘for prescribed conditions: 1:3 


Exposure Index: Daylight- -20 (Kodak anatomic - x, 


Type aoe 
3 msec pulse at 50 mA | 
Developed in D19 at 68°F for 5 min. — 


DIODE ARRAY CHIP 


TYPICAL FILM EXPOSURE 


"(ENLARGED D 80%) | 
TYPICAL SPECTRAL DISTRIBUTION 


1000 


REE SILICON AVALANCHE Bn 
500 +++ LIGHT EMITTER 


ae a A 


A 2500° K BLACK 
CAT ot 


_—p_ aeeeeeee 
ATA 
Be de 
w Pes ey, ats ee Cae (aR Len CA HH 
oe DR SRRESaaE 
+} BRED EER EREE 


FOR EQUAL VALUES OF - 


“2.0 RADIANT FLUX AT ALL ee 

ot aa 

04 OF 06 OF 08 09 1.0 
WAVELENGTH - MICRONS 


/2N986 -  2N2452, 
NPN PLANAR PHOTOTRANSISTORS. 


GENERAL DESCRIPTION - The 2N986 and 2N2452 are ‘three- devmiaal NPN Planar photo- 


transistors having exceptionally stable characteristics and high illumination sensitivity. The 
Sk 4 PHYSICAL DIMENSIONS 
availability of the base lead gives wide latitude for flexible circuit design. in accordance with 
, os Be Uhaghs JEDEC (TO 18) outline 


except for lens on top of can 


ABSOLUTE MAXIMUM RATINGS [Note 1] 


LENS 


Maximum Temperatures 


Storage Temperature 7 | ; | -65°C to +300°C 


Operating Junction Temperature | 200°C Maximum 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature | (Notes 2 & 3) 1.8 Watts _ eee 
; a DIA. 3 LEADS 
— ) at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt ne ae 
at 25°C Ambient Temperature | 0.5 Watt. | 
Maximum Voltages (Note 7) 
Wag, Collector to Base Voltage | 100 Volts 
VoER Collector to Emitter Sustaining Voltage (Note 4) 80 Volts 
(Rap <102) 

Vcro Collector to Emitter Sustaining Voltage (Note 4) 60 Volts 
VERO Emitter to Base Voltage . 7.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


; 2N986 2N2452 i ie 

Symbol | Characteristic Min. Max. Min. Max. Units Test Conditions 
IoR0 Collector Dark Current (Note 7) 10 10 nA Vop = 80 V 
Tapo{t50°C) Collector Dark ‘Current | (Note 7) 25 25 pA Vop = 80 V 
Sor Sensitivity Radiation System (Notes 5 & 9) 20 #60 50 200 pA/mW/ em” Vor = 25 V 
Sor _.° "Sensitivity Illumination System (Notes6&9) 1.0 3.1 2.6 10.3 yA/it-can Vo, = 25 V 
a "Sensitivity Radiation System (Notes 5&10) 0.2 1.0 0.2 1.0 uA/mW/em™ Vv, = 25 V 
Son Seisitivity Ilumination System (Notes 6 & 10) 0.01 0.05. 0.01 0.05 yA/ft-can Va, = 25 V 
t. _ . Light Current.Rise Time (Note 8) 1.0 1.0 psec 
tS | : . “Light Current. Fall Time (Note 8) 10 10 ~=ysec . _ 
BVogo .. _ Collector to Base Breakdown Voltage (Note 7) 100 100 Volts I, = 0.1 mA I, = 0 
VoER 7 Collector to Emitter Sustaining (Note 7) 80 80 Volts I, = 100mA Rpg, < 10 2 
ae e E | . (pulsed) 
V Collector to Emitter Sustaining Voltage (Note 7) 60 60 Volts I = 30 mA I = 0 

CEO . FO Sac a na ° if aa Cc B ‘ 

es Hae : | | pr ee - (pulsed) | 
PYEBO Emitter to Base Breakdown Voltage (Note 7) 7.0 7.0 Volts. Io 7 = 0 oe es I = 0.1 mA 

NOTES: 


(1) These ratings are. Limiting, values above which the serviceability of individual semiconductor device may be impaired, - 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97. 2° C/Watt (derating ‘factor of 10.3 mW/ °C). 

(4) Rating refers toa high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4, . | 
| : | (NOTES: CONTINUED ON PAGE 2) 
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| 2N2452° 


FAIRCHILD PHOTOTRANSISTORS 2N986 -2N2452 


TYPICAL ELECTRICAL CHARACTERISTICS | 


LIGHT CURRENT CHARACTERISTICS 


RADIATION - mW/cm? 


LIGHT CURRENT VERSUS 


= COLLECTOR VOLTAGE COLLECTOR CHARACTERISTICS* 
= A g . 
1000 -—— i aie ea T=25°C 5.0 T=25°C 
Tungsten Source at 3000°K DARK, 039 
: nas : 
3 
1 100 800 = 40 nies 
2N986 = : a 4G 
= 10 = 600; e 3.0 
. ae eo . oO ae La 
3 e Ne 
: S = |_| 
o 10 © 400 © 20 = 
= mF ee on 
ie : rn ai 
So gs e S Foleo 
to 15 200 pay es ee ee ae 
a oe T=25°C eo s Ze — 
cn i Tungsten Source at 3000°K eukaae 
* 00 a a rr % 20 40 60 80 100 10 


} eee 
1000 500 200 100 50 
’ ILLUMINATION ~ FOOT-CANDLES 


LIGHT CURRENT CHARACTERISTICS 


RADIATION - mW/cm? 


Vee ~ COLLECTOR VOLTAGE - VOLTS 


. LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 


Vee ~ COLLECTOR VOLTAGE -~ VOLTS 


COLLECTOR CHARACTERISTICS* 


g 


800 


va 


\ 


o 
a 
3 

> 


Ig - COLLECTOR CURRENT - mA 


NARIA® 


Ipgp- COLLECTOR CURRENT - WA 


be T=25°¢ 
1. Tungsten Source at 3000°K 


Ig COLLECTOR CURRENT -pA . — 


Vy V4 
i 


3 
os i. 
So o> 


00 500 . 200 100 50 20 #610) «65 2 61 


ILLUMINATION ~ FOOT- CANDLES Vee ~ COLLECTOR VOLTAGE - VOLTS 


Vop- COLLECTOR VOLTAGE, - VOLTS 


COLLECTOR-EMITTER DARK 


COLLECTOR-EMITTER DARK 
CURRENT VERSUS TEMPERATURE 


SPECTRAL CHARACTERISTICS CURRENT VERSUS VOLTAGE 


| 1 ogi es 4 
Vce = 25 Volts 

Se “CT eee); 
ave Lengths ' 
onoce | ete 
a P 1 j wo Of 
Shee | : 
= a 
and 3 a 
uw 10% = iw 
2N2452— = : 
2 «10° S & 
E LY iyo : 
SAAT | * S 
S107! a g 


ACO 


10239 7 90 120 150 04 
T, - AMBIENT TEMPERATURE - °C 


Veeg COLLECTOR VOLTAGE - VOLTS — 


* Single family characteristics on Transistor Curve Tracer. 


NOTES (continued) 


(5) 


(6) 


' Rise time is defined as the time required for I 


AXIAL ALIGNMENT 


NOTE: The axis of maximum sensitivity shall be — 
within a 10° cone with reference to the 
central axis of the device. 


oe. 


6 = 10° MAX. 


i 


Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 


‘Measured at radiation flux intensity of 5.0 mW/ em” as emitted from a tungsten filament lamp at a color temperature of 3000°K. 


These are values obtained at an illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 3000°K. All production tests 
are performed as stated in Note 5. For more information send for Fairchild Publication APP-47. 


Measured with radiation flux intensity of less than 5 uWw/ cm? over the spectrum from 0.1 micron to 1.5 microns, 


to 


to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for lor 


decrease from 90% to 10% of a peak value of 1.0 milliampere. For more information'send for Fairchild Publication APP-93. 
No electrical connection to base lead. | 


No electrical connection to emitter lead. 
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Pe: NPN HIGH GAIN COMPOUND # AMPLIFIER 


| | Zz DIFFUSED SILICON PLANAR*TRANSISTOR 


FOR IMPROVED PERFORMANCE 
SEE FAIRCHILD 2N995 


GENERAL DESCRIPTION - The Fairchild 2N997 contains two NPN silicon PLANAR transistors connected as a 


compound amplifier. It is designed primarily for circuits requiring very high gain and high input impedance. PHYSICAL DIMENSIONS 
j in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature -65°C to +300°C 


Maximum Power Dissipation ; 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.5 Watts 
at 25°C Free Air Temperature (Notes 2 and 3) 0.5 Watt 


Maximum Voltages and Currents | | 
Voro Collector to Base Voltage 75 Volts ioe fh : ze lee i 


VcEo Collector to Emitter Voltage (Note 4) | 40 Volts - Var oman 
‘ ca ~ Collector 
VEeno Emitter to Base Voltage 7.0 Volts og YA A. 
In Collector Current 300 mA ewe a 
I, | Base Current : 50 mA : eae oun ana pe to case 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Min. Max. Units Test Conditions 


DC Pulse Current Gain (Note 5) 7, 000 70, 000 In=100mA = Vap 10'V 
hog DC Pulse Current Gain (Note 5) » | 4,000 Ig= 10mA Vog= 10V 
hop DC Current Gain 1, 000 foetus Now> Iv 
hyp (-55°C) DC Pulse Current Gain fais 5) 1, 000 I= 100mA = Vop= 10V 
Vog(sat) Collector-Emitter Saturation Voltage (Note 5) 1.6 Volts Ip=100mA I, = 1.0mA 
Ver Base-Emitter Voltage (Note 5) 0.9 1.8 Volts I,=100mA Vop,= 10V 
IoBo Collector Cutoff Current 10 nA I= 0 Vep= 60V 
Tapo(l50°C) == Collector Cutoff Current 10 LA I,= 0 Vop= 80V 
TBO | Emitter Cutoff Current — 10 nA In a: Vip = OY 
BVoR0 Collector to Base Breakdown Voltage 75 Volts T,=100uA I, = 0 
Vorolsust) Collector to Emitter Sustaining Voltage (Note 5) 40 Volts In= 30mA I, = 0 


BV ERO ' Emitter to Base Breakdown Voltage 7.0 Volts I c= 0 Typ 100 pA 


* Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C); junction-to- 
ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C). 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4, 


(5) Pulse Conditions: length = 300 usec; duty cycle < 2%. 
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2N998 
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


ENERAL DESCRIPTION - The 2N998 is a4 terminal device containing two high gain silicon Planar } oe 
a : PHYSICAL DIMENSIONS 

ransistors connected as a Darlington compound amplifier in one hermetically sealed enclosure. in accardance wit JEDEG A 18) outiine 

his device is particularly useful in circuits requiring a very high gain, high input impedance and : | 


ow noise unit. A fourth lead is provided making all terminals of both devices accessible. ° 


BSOLUTE MAXIMUM RATINGS [ Note 1] 


Maximum Temperatures 


Storage Temperature -65°C to +300°C- 
Operating Junction Temperature +200°C Maximum 

Lead Temperature (Soldering, No Time Limit) +300°C Maximum 

Maximum Power Dissipation | M6 YN £08 N EMITTERBASE : 
Total Dissipation at 25°C Case Temperature [Note 2 & 3] 1.8 Watts | ae 

. CONNECTION DIAGRAM 
| at 100°C Case Temperature _[Note 2 & 3] 1.0 Watt Coe er 

| at 25°C Ambient Temperature 0.5 Watt 9 

Maximum Voltages | | EMITTER[ 9. | COLLECTOR = 
Vero Collector to Base Voltage 100 Volts Tab | 7 

| Vero Collector to Emitter Voltage [ Note 4] . | 60 Volts ree aaa SE Be 
VEBO Emitter to Base Voltage 15 Volts ERE mer ea ae ~ 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Symbol :. Characteristic " Min. Max. Units Test Conditions 


h " Pulsed DC Current Gain [ Note 5] 1600 8000 


FE Io = 10mA Vor = 5.0V 
her Pulsed DC Current Gain [ Note 5] 2000 I, = 100 mA Vopr = 5.0V 
her | DC Current Gain : 800 Ta = 1.0mA Vor = 5.0V 
Vor (sat) Base Saturation Voltage 1.8 In = 50mA I, = 0.5 mA 
Vor (sat) Collector Saturation Voltage 1.2 In = 50mA I, = 0.5mA 
Cobo : Output Capacitance 30 | I = 0. Vop = 10V 
Cor ; | Emitter Transition Capacitance 50 In = 0 VeB = 0.5 V 
Topo Collector Cutoff Current - 10 I, = 0 | Vop = 90V 
lapo (150°C) Collector Cutoff Current | 1 5 I,= 0 Vos = 90.V 

EBO Emitter Cutoff Current 10 Ta = 0 VEB 10 V 
BVano Collector to Base Breakdown Voltage 100 Volts In = 100 vA I. = 0 
Voro Collector to Emitter Sustaining Voltage [ Note 4] * 60 _ Volts I, = 30mA In = 0 

| (Pulsed) 
BV ERO | Emitter to Base Breakdown Voltage | 15 . : Volts In= 0 Ty = 100uA 
NF Noise Figure [ Note 6] .. 6.0 dB I, = 0.1 mA Vin=10V 


(Power Bandwidth = 200 Hz) 


e | * Planar is a patented Fairchild process. 
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NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (derating factor of 10.3 mW/°C). 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more infor mation send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 

(6) Measured with a constant-current supply of 20 1A connected to the emitter of the input transistor. 


SMALL SIGNAL ANALYSIS 


The common emitter hybrid parameters of the compound amplifier may be determined by analysis of the equivalent circuit shown below. 


hre, (V2 - V3) 
+ 


ae | V1 Io Vi To 
By definition: h, = = h = -— h =< h. = 
fo I, he 0 oe veh 0 . re V2 0 fe ae = 0 


The exact expressions can be shown to be: hie = es + = 
- : oe) ie.* ! 
(hee. ay ie ) (+ hee,) 
Ne? Mee 
: h. +1 
oe, ie2 
=h f (1 + Nee ) (L - Ries) meek 
os oe hh, +1 
oe; ies 
(ho h_ +h. )(1-h_ ) 
Bi.» ee F ie. oe; re; reg 
a Te2 h h. +1 
oe; 1€2 


Where the subscripts 1 and 2 refer to the input and output transistors, respectively. 


By considering typical values of the h parameters of the individual transistors we can make the following statements: 


h h <1 h <<1 
oe, ie, re 
h h, <<h h <<1 
oe; ies feo reg 


The above equations suggest these approximate formulas for the h parameters: 


_~=~h, +h. +h, h, h_ ~h. +h. +h._h 
ie ie; ien fe, ie» re re; Yreg  ite€2 oe; 


h =h +h h, ~h, +h,. +h 
€2 


oe Oe; O€, : Nee, Noe fe fe, Nee, 


COMMON EMITTER PARAMETERS MEASURED AT f = 1 kHz, Ia =ImA, Vop=5V 


Symbol Characteristic Typical Value 

h, / Input resistance, output shorted 40 k ohms 

Noe. | Output conductance, input open | 130 umhos 

Biss | Reverse open-circuit voltage amplification 4x 107° 
factor = 

hee Forward short-circuit current amplification 1200 


factor 


at aa 


- 2N999 
NPN HIGH GAIN COMPOUND AMPLIFIER 


DIFFUSED SILICON PLANAR* TRANSISTOR 


ENERAL DESCRIPTION - The Fairchild 2N999 is a four terminal device containing two high-gain PHYSICAL DIMENSIONS - 
silicon PLANAR transistors connectedas a compound amplifier in one hermetically sealed enclosure. lnvaccordance.with JEDEC (1018) outline 


[This device is particularly useful in circuits requiring very high gain and high input impedance. 19 ar 
=|: 
0 


230 
‘909 DIA 
2 


a 
170 
70) _i4 * 


4 LEADS a) 


ABSOLUTE MAXIMUM RATINGS AS A COMPOUND AMPLIFIER (Note 1) 


Maximum Temperatures 


Storage Temperature -69°C to +300°C 
Operating Junction Temperature 200°C Maximum 
Maximum Power Dissipation : fs Keer . 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.8 Watts | Stes EMITTER BASE 
at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt | a . 
CONNECTION DIAGRAM 
at 25°C Ambient Temperature (Notes 2 and 3) 0.5 Watt | Base 
Maximum Voltages and Current Pa 
Voso Collector to Base Voltage 60 Volts | - COLLECTOR 
Vero Collector to Emitter Voltage (Note 4) 60 Volts | 
; EMITTER BASE 
VeRO Emitter to Base Voltage 15 Volts = NOTES: All dimensions in icles | 
I Collector Current 500 mA iy SS seopetes mernally “spnectaatie cae 
C Package weight is 0:47 gram 


LECTRICAL CHARACTERISTICS AS A COMPOUND AMPLIFIER (25°C Free air temperature unless otherwise noted) 


Symbol Characteristic Min. Max. Units Test Conditions 


hor Total DC Pulse Current Gain (Note 5) 7,000 70,000 In = 100 mA Vor = 10V 
hop Total DC Pulse Current Gain (Note 5) 4,000 I = 10mA Vor =.10V 
hor Total DC Current Gain 1,000 Io = 100 vA Vor = 10V 
bpp (-55°C) Total DC Pulse Current Gain (Note 5) 1,000 | Io = 100 mA Vor = 10V 
Vor (sat) Collector Saturation Voltage 1.6 Volts | In = 100 mA Ip =1.0 mA 
VBE (sat) Base Saturation Voltage 1.8 Volts I, = 100 mA I, =1.0mA 
C ne Output Capacitance 20 pF I. = 0 Von = 10V 
Corr Emitter Transition Capacitance 10 pF In = 0 Ves = 0.5 V 
IoRO Collector Cutoff Current 10 nA I. = 0 Vop = 60 V 

| Iopo (150°C) Collector Cutoff Current 10 uA I, = 0 Vop = 60V 

I-BO Emitter Cutoff Current 10 nA I= 0 Ves = 10V 
BVano Collector to Base Breakdown Voltage 60 Volts In = 100 uA I, = 0 
Vcro (sust) Collector to Emitter Sustaining Voltage 60 Volts In = 30 mA I, = 0 

(Notes 4 and 5) (pulsed) , 

BV eBo Emitter to Base Breakdown Voltage 15 Volts =Ip= 0 I, =100uA 


* Planar is a patented Fairchild process. 
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CPMi as ESE te 


NOTES: 
(1) 
(2) 
(3) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (dera- 
ting factor of 10.3 mW/°C); junction-to-ambient thermal resistance of 350°C/Watt (derating factor of 2.86 mW/°C). 


Rating refersto a high-current point where collector-to-emitter voltage is lowest. For moreinformation send for Fairchild 
Publication APP-4, | 


Pulse Conditions: length = 300 usec; duty cycle = 1%. 


49 AB 


FT1718A THROUGH FT1718E. 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR*® Il EPITAXIAL TRANSISTORS 


, Packa age weight 15 1.08 oa ms. 


TIGHT BETA MATCH .......... 10% (MAX) AT 100 uA TO 1.0 mA i 
LOW V:e DIFFERENTIAL CHANGE . . . 10 uV/°C (MAX) AT 100 uA TO 1.0 mA PHYSICAL DIMENSIONS 
LOW Viz DIFFERENTIAL........ 1.5 mV (MAX) AT 100 vA Do, 2 
) HIGH BETA .... 2. een nana 160-350 AT 100 WA i ay “Bon 
HIGH fr see eee ee ee 450 MHz (MIN) AT 10 mA : : Dts 
LOW NOISE FIGURE.......... 6.0 dB (MAX) AT 100 MHz | 008 
- | ae 
BSOLUTE MAXIMUM RATINGS (Note 1) | | _ CHO 
Maximum Temperatures 
Storage Temperature | | —65°C to +200°C cis: 
Operating Junction Temperature +200°C . Base 
Lead Temperature (soldering, 60 second time limit) | +300°C | ! 
Maximum Power Dissipation (Notes 2 and 3) One Side ___— Both Sides 
Total Dissipation at 25°C Case Temperature 0.635 Watt 1.1 Watts 
‘at 25°C Ambient Temperature __ 0.33 Watt 0.432 Watt 
FT1718A 
Maximum Voltages and Current for Each Transistor ae FTI718E 
Vecso Collector to Base Voltage 7 — 40 Volts — 20 Volts 
Veto | Collector to Emitter Voltage (Note 4) . '  —40 Volts ~—20 Volts 
Veco -~——s«éEmitter to Base Voltage | —5.0 Volts  —5.0 Volts ch rig r ee 
Ic Collector Current 100 mA 100 mA oe ds are gold plated kova 


ATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
FT1718A FT1718C 


FT1718B _ FYT1718D 
SYMBOL CHARACTERISTICS ‘MIN. TYP. MAX. |. MIN. TYP. MAX. TEST CONDITIONS 
Heer | bapaeus | tg = 100 vATO 1.0 mA 
hc DC Current Gain Ratio (Note 5) ; : 0 | 09 095 1. Veg = —5.0V 
hee, 7 DC Current Gain Ratio Change (Note 5) | | l= 100 uA to 1.0 mA 
hee (—55°C < +125°C) Oo. 93 1.0 | 0.85 0.93 1. Vee = —5.0V 
Voc, - Vec2| Base to Emitter Voltage Differential : 18 3. . Ilc=100pA 3 Vee=—5.0V 
Veet - Vee2| | Base to Emitter Voltage Differential , O | 2.0 ; lc = 100 vA to 1.0 mA 
| A(Vee: - Vse2)| Base to Emitter Voltage Differential Change ’ : 1.0 : Ic = 100 vA to 1.0 mA 
(—55°C to +25°C) , Vee = —5.0 V 
| A(Vse1 - Vse2) | Base to Emitter Voltage Differential Change. | 0. : ee ; Ic = 100 vA to 1.0 mA 
(+25°C to +125°C) | | | Nee = —5.0V 
LECTRICAL CHARACTERISTICS (25°C Free Air Temperature alee otherwise noted. ) | 
FTI718A FT1718B 


FT1718C FT1718D FT1718E | 
SYMBOL CHARACTERISTICS MIN. TYP.. MAX.| MIN. TYP. MAX. MAX. UNITS — TEST CONDITIONS 
hee DC Current Gain 70 160 ) Vee = —5.0V 


hee DC Current Gain 160 200 125 350 Ilc= 100 vA Vee = —5.0V 
hee DC Current Gain 160 225 150 lc=10mA Vee=—5.0V 
hee _ DC Pulse Current Gain (Note 6) 160 225 150 — Ic=10mMA Vee = —5.0V 
hee(—55°C) DC Current Gain | 70 100 _. 60 le =1.0mA Vee = —5.0V 
hte High Frequency Current Gain (f=100 MHz) 2.5 3.2 2.5 Ic =1.0mA Vee = —20V 

Nie High Frequency Current Gain (f=100 MHz) 4.5 6.0 = Vee = —20V 


Additional Electrical Characteristics on page 2 | *Planar is a patented Fairchild process. 
Notes on page 2 as 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) : 


. FT1718A FT1718B | 
. ) | FT1718C FT1718D FT1718E 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. |MIN. TYP. . |MIN. TYP. MAX. UNITS TEST CONDITIONS 


Vee(sat) Collector Saturation Voltage ; ; : ; 07 —0.13 Volts Ic=10mA I, =0.1 mA 
Vee {sat} Pulsed Collector Saturation Voltage . : 1 —0.14 Volts Ic=10mA Is=1.0mA 
Sot ; (Note 6) . | . 
Vece{sat) Pulsed Collector Saturation Voltage ; : 0.2 —0.3 Volts Ic=50mA Iz: =5.0mA 
(Note 6) . : 
Vee(sat) Base Saturation Voltage ; : —0.65 —0.75 Volts Ic=1.0mA I; =0.1 mA 
Vee(sat) Pulsed Base Saturation Voltage (Note 6) . ; : : J —0.77 —09 Volts Ic=10mA 1,=1.0mA 
Vee sat) Pulsed Base Saturation Voltage (Note 6) : ; ; : —0.88 —1.1 Volts Ic =50mA I,=5.0mA . 
Ices Collector Reverse Current ; 7 Vor = —30V Vee = 0 
‘Ices(-+125°C) Collector Reverse Current | . Ver = —30V 
Ices Collector Reverse Current os 0.2 15 Vee = —15V 
— Ices(+-125°C) Collector Reverse Current 0.03 15 Vcr = —15V 
Veo jsus) Collector to Emitter Sustaining Voitage Ic = 10mA 
_ (Notes 2 and 6) 
Collector to Base Breakdown Voltage 
Collector to Emitter Breakdown Voltage 
Emitter to Base Breakdown Voltage 
Collector to Base Capacitance 
Emitter to Base Capacitance ; 5 | : ; : . 
Noise Figure (f = 100 MHz) ; : lc = 10 mA. Vee = —5.0V 
Collector Base Time Constant lc=10MA Vee=—20V 
(f = 80 MHz) 


NOTES: / 

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 530°C/Watt (derating factor of 1.89 mW/°C) for one side; 405°C/ 
Watt (derating factor of 2.47 mW/°C) for both sides. Junction to case thermal resistance of 275°C/Watt (derating factor of 3.62 mW/°C) for one side; 160°C/Watt (derating 
factor of 6.29 mW/°C) for both sides. . 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Lowest of two h,, readings is taken as h,,, for purposes of this ratio. 


(6) Pulse Conditions: length = 300 us; duty cycle = 1%. 
TYPICAL ELECTRICAL CHARACTERISTICS 
(FT1718A THROUGH FT1718D) 


| INPUT AND OUTPUT NOISE FIGURE VERSUS 
CONTOURS OF CONSTANT CAPACITANCE VERSUS : SOURCE RESISTANCE AND NOISE FIGURE 
eee PRODUCT a REVERSE BIAS VOLTAGE | eee mail VERSUS FREQUENCY 


10k 


” 
= 
oO 
iT 
n 
& = AAC 
a 7 NG S 
iS) (SSS % & lkkN Ps | 
= ~ALACTO T aZ7T Mi 2 WN w | 
ee ee SR YA 2 2 ENT 3 
SARGNill! 
WwW = a (re) o 
: deol LI 
[24 
“NT Zeal : 5 19 A § 
Gy: eee Ca cS 
3 i ome Bees noe aenenee 
y VcE? -5.0V a Oe 
: sol Feta Brie 


o' 10 10 ~ 102 1031 


-0.1 -1.0 -10 -30 -0.01 -0.) -1.0 -10 10°4 10°73 1072 | 
f -FREQUENCY-MHz 


I¢ ~COLLECTOR CURRENT-mA . REVERSE BIAS VOLTAGE-VOLTS I¢- COLLECTOR CURRENT—mA 


COLLECTOR-BASE COLLECTOR-BASE REVERSE _ | 

REVERSE CURRENT CURRENT VERSUS DC PULSE CURRENT GAIN COLLECTOR CHARACTERISTICS 

VERSUS TEMPERATURE REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT ACTIVE REGION 
1000 400 
go eee) TTT TT Tete Foti 
be PEERED ETT : - 
Soot + +t ttt td | | so J é FT) TLL 
Se ea ee ee | ae : 
8 SERRE eee Ss Brad : eke 
2 A a ny ee GAR a > cs A x 
=e a | : 
a. Chee 2h Rees S 
© vee ak ee el oO ge ta 
° Sa ee Ec FO Es a es re S oS 
ee ee ee g 
a | VEER ERER ERE vat C 
wo Fe a ae ” 
o | a ee Ee ae ee aes ee ee a o 
on aR oa: 0 sigeiiael 

25 50 $75 100 125 150 = 175 0 “10 = --20 -30 -40 0.01 0.1 1.0 10 ~ 100 0 -20 -40 -60  -80  -100' 
Ty -AMBIENT TEMPERATURE -‘C Vee - COLLECTOR-EMITTER VOLTAGE -VOLTS I¢ ~COLLECTOR CURRENT-mA ’ Vce -COLLECTOR-EMITTER VOLTAGE-VOLTS 
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~2N2060 « 2N2060A * 2N2060B_ 
NPN DIFFERENTIAL AMPLIFIERS . 


DIFFUSED SILICON PLANAR TRANSISTORS | 


TIGHT Vaz MATCHING —- 1.5 mV MAX. @ 100 vA to 1.0 mA 

hee MATCH -- 10% MAX. @ 100 uA to 1.0 mA 
hee MATCH - - TEMPERATURE GUARANTEE -- 15% MAX. @ 100 ,A to 1.0 mA, — 55°C to + 125°C 
TIGHT Vez TRACKING ~~ 5 uV/°C MAX. @ 100 vA, — 55°C to + 125°C 


\BSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature | —65°C to +200°C 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, No Time Limit) + 300°C Maximum 
Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts 
[Notes 2 and 3] 
at 100°C Case Temperature 0.86 Watt 1.7 Watts 
[Notes 2 and 3] . 
at 25°C Ambient Temperature 0.5 Watt 0.6 Watt 
[Notes 2 and 3] 
Maximum Voltages and Current for Each Transistor | 
Veso Collector to Base Voltage | 100 Volts 
Veer Collector to Emitter Voltage (Note 4) 80 Volts 
Veto Collector to Emitter Voltage (Note 4) ~ 60 Volts 
Veso Emitter to Base Voltage 7.0 Volts 
le Collector Current 500 mA 
Ver ez . ‘Collector, to Collector. Voltage + 200 Volts 


AATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) | 
t FACT —  2N2060 = 2N2060A 2N2060B 


SYMBOL Subgroup. CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. 
= 1a DC Current Gain Ratio (Note 5) 09 10 09 10 09 1.0 
Nee, DC Current Gain Ratio (Note 
ra ees to 125°C), 085 1.0 
WVoe: - Veco) la  Base-Emitter Voltage Differential 5.0 3.0 15 
[Vsc:-Vseel 4  Base-Emitter Voltage Differential 5.0 5.0 1.5 
Vee: - Veco 4  Base-Emitter Voltage Differential — 1.5 
[A (Veer -Veed] 4 —Base-Emitter Voltage Differential Change 1.0 0.5 0.5 
| (T, = 25°C to +125°C) 
JA (Vee - Vee.) 4 Base-Emitter Voltage Differential Change 0.8 0.4 0.4 
(T, = —55°C to +25°C) | 
NF 4 Narrow Band Noise Figure (Each Transistor) . 8.0 8.0 8.0 
(f.= 1.0 kHz) 
NF 4 Broad Band Noise Figure (Each Transistor) 8.0 8.0 8.0 
(Note 7) | : 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
~ * NOTE: FACT Program End-Point Measurement Parameter. 


(See notes on back page) 
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UNITS 


mV 
mV 
mV 
mV 


mV 
dB 
dB 


FAIRCHILD 


PHYSICAL DIMENSIONS 


6 LEADS ~~ ’ 
O17 fee IA 00 0 , 


200 + .010 DIA. 


CONNECTION DIAGRAM 
EMITTER 


BASE 
COLLECTOR Sp EMITTER 

Tab BASE 
COLLECTOR 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
. All leads electrically isolated 
Weight: 1.32 grams : 


TEST CONDITIONS 


lc = 100 pAto 1.0 mA Vee =5.0V 


Ic = 100 pA to 1.0 mA Vee =5.0V 


lc = 100 pA Vee =5.0V 
lc = 1.0mA Vce =9.0V 
Ic = 100 pA to 1.0 mA Vee =5.0V 
Ic = 100 nA Vee =5.0V 
Ic = 100 pA —_ Voce =5.0V 
Ic = 300 wA Vee =10V 

P.B.W.= 200Hz . Rg =5100 
le = 300 LA Vee =10V 


BROADBAND Rg = 1.0k 


SEMICONDUCTOR 
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| ELECTRICAL CHARACTERISTICS FOR EACH TRANSISTOR (25°C Free Air Temperature unless otherwise noted) 


| SMALL SIGNAL CHARACTERISTICS FOR EACH TRANSISTOR (f = 1 kHz) 


+ FACT 


2N2060 2N2060A 2N2060B 
~ SYMBOL Subgroup CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hee 4 DC Pulse Current Gain (Note 6) 50 150 50 150 50 = 150 lc = 10mA Vce = 5.0V 
hee 4 DC Current Gain 40 120 40 120 40 120 le=10mA Vee=5.0V 
*ee lb DC Current Gain 30 90 30 90 30 = 8 90 lce=100wA Vee=5.0V 
hee 4 DC Current Gain 2 75 2 75 25 75 | lc = 10 yA Vee = 5.0V 
*Voe(Sat) lb = Pulsed Base Saturation Voltage (Note 6) 0.9 | 0.9 0.9 Volts lc=50mA  12=5.0mA 
*Vee(sat) ‘lb Pulsed Collector Saturation Voltage (Note 6) 1.2 0.6 0.6 Volts lc = 50 mA Ip = 5.0mA 
*loto lb Collector Cutoff Current 2.0 2.0 2.0 nA oie = Ves = 80V 
teeoll50°C) = 4— Collector Cutoff Current 10 10 10 pA le =O Ves = 80V 

BVcto la Collector to Base Breakdown Voltage 100 100 100 Volts Ic=100nA k=0 
Vcer(sust) 4° Collector to Emitter Sustaining Voltage 80 80 80 Volts Ilc=100mA Ree < 102 

.. ah _ (Notes 4 and 6) (pulsed) | 
Vceo(sust) la Collector to Emitter Sustaining Voltage 60 60 - 60 Volts Ic = 30mA Is = 0 

. (Notes 4 and 6) (pulsed) 
BVeso la _ Emitter Breakdown Voltage 7.0 7.0 7.0 Volts Ic=0 le = 100 yA 
*lep0 lb ~— Emitter Cutoff Current 2.0 2.0 2.0 nA lc = Ves = 5.0V 
Nie 4 High Fregency Current Gain 3.0 3.0 3.0 8.0 Ic = 50 mA Vee = 10V 
(f = 20 MHz) 

Coto 4 Open-Circuit Output Capacitance 15 15 15 pF = Vee = 10V 
Cibo 4. QOpen-Circuit Input Capacitance 85 85 85 lc = Ves = 0.5V 


Tt FACT 2N2060 2N2060A 2N2060B 
SYMBOL Subgroup CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
hte 4 Small Signal Current Gain 50 150 50 150 50 = 150 lc = 1.0mA Vee = 5.0 V 
hie 4 Input Resistance 10 40 410 40 410 £40 kOhms lc = 10mA Vee = 5.0V 
lisse 4 Output Conductance 40 16 40 16 40 16 wmhos -Ic=10mA Vee =5.0V 
hip 4 Input Resistance 20 30 =. 20 30 = 20 30 Ohms lc = 1.0mA Vee = 5.0V 
Dre 4 Voltage Feedback Ratio 10 x10 lc = 1.0mA Vee = 5.0 V 


t NOTE: These Numerals Apply to the Fairchild FACT Program. 
* NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL COMMON BASE CHARACTERISTICS 


25°C 


tai 
= 
IN 
ia 


CHARACTERISTICS RELATIVE TO VALUE AT I¢=1LOmA 


CHARACTERISTICS RELATIVE TO VALUE AT T 


Veg=5 Volts 


PT AAT 
on 


CHARACTERISTICS RELATIVE TO VALUE AT Vcg = 5.0 VOLTS 
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FAIRCHILD TRANSISTORS 2N2060 © 2N2060A * 2N2060B | 
TYPICAL ELECTRICAL CHARACTERISTICS 


HIGH VOLTAGE - DC PULSE CURRENT GAIN OUTPUT CAPACITANCE 
COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE 
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* Single family characteristics on Transistor Curve Tracer 
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_ FAIRCHILD TRANSISTORS 2N2060 ¢ 2N2060A * 2N2060B 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 


(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 117°C/watt (derating factor of 8.6 mW/°C) for one side; 58.3°C/watt (derating fac- 


Hoe ot a .2 mW/°C) for both sides. Junction to ambient thermal resistance of 350°C/watt (derating factor of 2. 86 mW/°C) for one side; 292°C/watt (derating factor of 3.43 mW/°C) for 
oth sides. 


(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Lowest of the two h,, readings is taken as h,,, for purposes of this ratio. 
(6) Pulse Conditions: length = 300 us; duty cycle = 1%. 


(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which rolls off 6 dB per octave where the 3 dB seine are approximately at 25 Hz and 10 kHz. 


FAIRC HILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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2N2913 * 2N2914 « 2N2972 « 2N2973 © 
NPN LOW LEVEL, LOW NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


These six-terminal devices each contain two isolated high-gain, low-noise NPN double-diffused PHYSICAL DIMENSIONS - 
silicon PLANAR transistors in one hermetically sealed enclosure. They are designed for use in | 
high performance amplifier and differential amplifier circuits requiring high-gain and low-noise at 
low current levels. The 2N2913 is an exact counterpart to the 2N2972 as is the 2N2914 to the 
2N2973, only differences are packages and power ratings. 


335 
"305 OIA. 


ABSOLUTE MAXIMUM RATINGS [Note 1] ee i 


15 

Maximum Temperatures | Mm Hig Tt 
Storage Temperature | —65°C to +200°C 
Operating Junction Temperature | 200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) 300°C Maximum 


' | 2N2913 2N2913 2N2972 2N2972 
Maximum Power Dissipation 2N2914 2N2914 2N2973 2N2973 


. One Side Both Sides One Side Both Sides 
Total Dissipation at 25°C Case 


Temperature [Notes 2 & 3] 0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt CONNECTION DIAGRAM 
Total Dissipation at 100°C Case ; re 
Temperature [Notes 2 & 3] 0.43 Watt 0.86 Watt 0.29 Watt 0.43 Watt — aie > a 
Total Dissipation at 25°C Ambient oe re 
Temperature [Notes 2 & 3] 0.3 Watt 0O.6Watt 0.25 Watt 0.30 Watt , ere, 
BOT 
Maximum Voltages and Current for Each Transistor 
Vso Collector to Base Voltage 45 Volts 
Veo Collector to Emitter Voltage [Note 4] 45 Volts 
Veso Emitter to Base Voltage : | 6.0 Volts PHYSICAL DIMENSIONS 
Ic Collector Current 30 mA | 


.230 
"209 DIA. 


MATCHING CHARACTERISTICS 


(25°C free air temperature 
unless otherwise noted) 


-2N2913. 2N2914 
2N2972 2N2973 


Symbol Characteristics Min. Max. Units Test Conditions © 
es 6 LEADS .500 MIN. 
hee DC Current Gain 150 600 lc=10HA Vee =5.0V oon TM | 
Vce (sat) Collector Saturation Voltage 0.35 Volts Ic =1.0mA Il.=0.1MA 
lcso Collector Cutoff Current 10 10 nA lz =O Vee = 45 V Collector 
B 
Icso (150°C) Collector Cutoff Current 10 10 vA k=O Ves = 45 V Pati 
Vceo (sust) Collector to Emitter Sustain- 45 Volts lc =10mA hk =0 | 
ing Voltage [Notes 4 and 5] (pulsed) Emitter 
NF Narrow Band Noise Figure [Note 6] 4.0 3.0 dB Ic=10HA Vee = 5.0 V cas! 
NF Wide Band Noise Figure [Note 7] 4.0 3.0 dB Ilc=10HA Vee = 5.0 V 
NOTES: ; : | as 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be CONNECTION DIAG 
impaired. Lead No. 3 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low . Lead No. 2 
duty cycle operations. 3 ne i atine 
(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance ; ; 
of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 292°C/watt (derating factor of 3.42 mW/°C) Lead No.6 
for both sides for the 2N2913 and 2N2914. For the 2N2972 and 2N2973 junction-to-ambient thermal Lead No. 7 
resistance of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of BOTTOM VIEW 
1.71 mW/*C) for both sides. ; . NOTES: All dimensions in inches 
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information ” Leads are gold-plated kovar 
send for Fairchild Publication APP-4. Package weight is 0.62 gram 
(5) Pulse Conditions: length = 300 usec; duty cycle=1%. (NOTES CONTINUED ON PAGE 4) 


*Planar is a patented Fairchild process. 2N2972 2N2973 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N2913.©:2N2914 ©2N2972 e 2N2973_ 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 
| S¥MBOL 


‘CHARACTERISTIC 


UNITS 


Nee DC Current Gain 
hee DC Current Gain 
hee (—55°C) DC Current Gain 
Vee (on) Emitter-Base On Voltage 
Icto | Collector Cutoff Current . nA 
liso Emitter Cutoff Current 0 | nA 
Coro Output Capacitance | 0° pF 
High Frequency Current Gain (f = 20 MHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


lc = 1.0mA 
lc = 100 uA 
lc = 10 vA 
lc = 0.1 mA 
lb =O 

Ic = 0 

I; = Ow 

lc = 0.5 mA 
lc = 1.0MmA 
Ilc=1.0mA 
lc = 104A 
le = 10 HA 


Ohms 
umhos 
Volts 
Volts 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 


NEN 


Ic - COLLECTOR CURRENT - mA . 
TANS 


Ig - COLLECTOR CURRENT - mA 
Ig - COLLECTOR CURRENT - mA 


me COLLECTOR VOLTAGE - VOLTS Vog ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 


PULSED DC CURRENT GAIN BANDWIDTH PRODUCT (f,) 


VERSUS COLLECTOR CURRENT 


, beeev TT TT Tr TAA 

-_ Tea 

TCA : Pict HERS 

pew) B > 2 
SCO : ; 
eo a : Ht 4 : 
5 Ur : : 
ua) > = 
Se CI : g 
[ad 

[o) row) t 
AI $ =o | Mee 
td@ie 

xe 


Ic ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


Ic- COLLECTOR CURRENT - mA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


NF - NOISE FIGURE - dB 


R, - SOURCE RESISTANCE - OHMS 


al : 
Ic - COLLECTOR CURRENT - mA R, - SOURCE RESISTANCE - OHMS 
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Veg - COLLECTOR VOLTAGE - VOLTS 


TEST CONDITIONS 


Vee = 5.0 V 
Vce = 5.0 V 
Vee = 5.0 V 
Vce = 5.0 V 
Vee = 5.0 V 
Vee = 5.0 V 
Vos = 5.0 V 
Vce = 5.0 V 
Vos = 5.0 V 
Ves = 5.0 V 

le =O 

Ic = 0 


COLLECTOR CHARACTERISTICS 


CONTOURS OF CONSTANT 
cil BAND seni dissits 


NTE 
rie 200 Hz ee 


Ic ~ COLLECTOR CURRENT - pA 


FAIRCHILD TRANSISTORS 2N2913 ¢ 2N2914 © 2N2972 © 2N2973 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC MIN. MAX. 
bre DC Current Gain 300 

hre DC Current Gain 225 

hee (—55°C) DC Current Gain 30 

Vee (on) Emitter-Base On Voltage 0.7 
Icto Collector Cutoff Current 2.0 
leso Emitter Cutoff Current 2.0 
Coro Output Capacitance 6.0 
hie _ High Frequency Current Gain (f = 20 MHz) 3.0 

hip Input Resistance (f = 1 kHz) 25 32 
hob Output Conductance (f = 1 kHz) 1.0 
BV cso Collector to Base Breakdown Voltage 45 

BVes0 


Emitter to Base Breakdown Voltage 


6.0 — 


UNITS TEST CONDITIONS 
le=10mA Ve=5.0V 
= 1004A Voe=5.0V 
=104A Vce=5.0V 
Volts lc =O.1 MA Ve=5.0V 
nA i, =O Vee = 5.0 V 
nA ic = O Ves = 5.0 V 
pF k=O Ves = 5.0 V 
le =O.5mMA Ve=5.0V 
Ohms lc =1.0mA Vos = 5.0 V 
“mhos lk=1.0mA Veos=5.0V 
Volts = 10uA i =O 
Volts lk = 104A Ic =O 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


eT 


Ic ~ COLLECTOR CURRENT - mA 
Ie - COLLECTOR CURRENT - mA 


COLLECTOR CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 


10 


AN 


by 


a 
ies 
Za 
ie 
Zz 
A 
x 
ce 


A TS ST 


WEN 
aR 
TONNE N NS 


TESS 


Ie ~ COLLECTOR CURRENT - mA 
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. Veg - COLLECTOR VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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PA CoICE BEEe 
a eu e fad 


hee ~ FORWARD CURRENT TRANSFER RATIO 
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Ig - COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 
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mel oo 05 
wo EE TE TT 
Reese 02 
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CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


R, ~ SOURCE RESISTANCE - OHMS 


KA 


Ie ~ COLLECTOR CURRENT - mA 
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| JA Si LZ 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f;) 


MELITIINNNS 
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InguAh 
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Iq ~ COLLECTOR CURRENT - mA 


NF - NOISE FIGURE - dB 
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Vcr ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 
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I ACNINS IND LA 


NAY 


aiva 
hea 
Se STIS = 
f= wr ce | | [Te 
Bandwidth = 200 He En 

i 100 I 


Ie - COLLECTOR CURRENT - pA 
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R, - SOURCE RESISTANCE - OHMS 
x 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


R, - SOURCE RESISTANCE - OHMS 


__ FAIRCHILD TRANSISTORS 2N2913 © 2N2914 e2N2972¢2N2973)—_- 


TYPICAL ELECTRICAL CHARACTERISTICS 
(THESE CURVES APPLY TO ALL UNITS) 


COLLECTOR-BASE DIODE REVERSE 


CURRENT VERSUS COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE 
REVERSE BIAS VOLTAGE CURRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT 
iy SSIS Ge Raa ” 
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aie 
guna pe 
JLT 
0.01 V 


0 20 30 rt 50 


Icgo ~ COLLECTOR-BASE REVERSE CURRENT - nA 
tego ~ COLLECTOR-BASE REVERSE CURRENT - nA 
Vec(on) ~ BASE-EMITTER ON VOLTAGE - VOLTS 


Veg - COLLECTOR-BASE VOLTAGE - VOLTS 


T, - AMBIENT TEMPERATURE - °C Ig - COLLECTOR CURRENT - mA 
COLLECTOR SATURATION VOLTAGE — OUTPUT CAPACITANCE VERSUS EMITTER TRANSITION CAPACITANCE 
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE VERSUS REVERSE BIAS VOLTAGE 
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Ie - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS : REVERSE BIAS VOLTAGE - VOLTS 


NOISE FIGURE VERSUS FREQUENCY 
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NF - NOISE FIGURE - dB 
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SESS 
10°4 10°3 10°2 i0°! 1 10 10° 
f - FREQUENCY - MHz 
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NOTES: (Continued) 


(6) Frequency = 1000 Hz; Rs=10 kQ; 200 cycle power bandwidth. For more information send for 
Fairchild Publication APP-13/2. 


(7) The amplifier used for this measurement has a. power bandwidth of 15.7 kHz and a response which 
rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz Rs = 10 kQ. 
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EATURES 


2N2915/2N2915A - 2N2919/2N2919A 


2N2974/FT2974 - 2N2978/FT2978 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


HIGH BREAKDOWN -- 60 VOLT LVcco 


HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT-- 60 MIN AT 10 WA 


TIGHT Vs; MATCHING -- 1.5 mV MAX AT 100 yA 


TIGHT Vez TRACKING--5 uV/°C MAX AT 100 wA —55°C to +125°C 


BETA MATCH GUARANTEED OVER TEMPERATURE -- 15% MAX 
FROM 100 .A to 1.0 mA, —55°C to +125°C 


LOW NOISE-- 4.0 dB MAX AT 1 kHz 


BSOLUTE MAXIMUM RATINGS [Note 1] 


Maximum Temperatures 
Storage Temperature 


—65°C to +200°C | 


DIFFUSED SILICON 


PHYSICAL DIMENSIONS 


PLANAR* TRANSISTORS 


PHYSICAL DIMENSIONS 


.370 


.335 


.019 
016 DIA. 


A 


195 
1780!A 


ye 
fet 


6 LEADS 
-019 


Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum 
Maximum Power Dissipation [Notes 2 and 3] 2N2915 2N2974 
2N2915A FT2974 
2N2919 2N2978 
2N2919A FT2978 
One Both One Both 
Side Sides Side Sides 
Total Dissipation | 
at 25°C Case Temperature 0.75W 15W 0.5 W 0.75 W | 
Total Dissipation | 
at 100°C Case Temperature 0.43 W 0.86 W 0.29 W 0.43 W 
Total Dissipation NOTES: All dimensions in inches NOTES: All dimensions in inches 
at 25°C Ambient Temperature 0.3W 0.5 W 025W 03W Package saightis 127 grams Package wight is 0.09 gram 
Maximum Voltages and Current for Each Transistor 2N2915 2N2919 
| ON2915A -2N2919A 2N2915/2N2S15A - 2N2919/2N2919A 2N2974/FT2974-2N2978/FT2978 
2N2974 2N2978 | - | 
FT2974 FT2978 
Veto Collector to Base Voltage 45V 60V 
Veto Collector to Emitter Voltage [Note 4] 45V 60V 
Veso Emitter to Base Voltage 6.0V 6.0V 
Ic Collector Current 30 mA 30 mA 
MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| | 2N2915A 2N2915 
| 2N2919A 2N2919 
| FT2974 2N2974 
! FT2978 2N2978 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
| pe DC Current Gain Ratio {Note 5] 0.9 1.0 0.9 1.0 lc = 100 yA, Vee = 5.0 V 
hee: a lh Gain Ratio (T, = —55°C to +125°C) 0.85 1.0 Ic = 100 A to 1.0 mA, Vce = 5.0 V 
ote 
Vee - Veec| Base-Emitter Voltage Differential {Note 6] 2.0 5.0 mV Ic = 10 vA to 1.0 mA, Vee = 5.0 V 
| [Vee s-Vee2| Base-Emitter Voltage Differential [Note 6] 1.5 - 3.0 mV Ic = 100 A, Vee = 5.0 V 
[A(Vaci-Vee2)| Base-Emitter Voltage Differential Change 0.4 0.8 mV Ic = 100 pA, Vce = 5.0 V 
(T, = —55°C to +25°C) (5 uV/°C) (10 »V/°C) 
| [A(Vse.-Vse2)| Base-Emitter Voltage Differential Change | 0.5 «10 Ic = 100 vA, Vee = 5.0 V 
(Ta = +25°C to +125°C) (5 uV/°C) (10 nV/°C) 
hte High Frequency Current Gain (f = 20 MHz) 3.0 8.0 lc = 0.5 mA, Vce = 5.0 V 


Notes on page 4 


Additional Electrical Characteristics on page 2 
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* Planar is a patented Fairchild process. 
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A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted 
-—-9N2915 


| (FOR HIGHER CURRENT GAIN DEVICES REFER TO 2N2916 DATA SHEET) 


SYMBOL 


Ver (ON) 
lczo 
Icpo (150°C) 


Iceo 
leso 


Cobo 

hip 

hob 

BV cso 
Veo (sust) 


BV es0 
NF 


NF 
Cibo 


CHARACTERISTIC 


De Current Gain 

De Current Gain 

De Current Gain 

De Current Gain 

Collector Saturation Voltage 
Emitter-Base ON Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 

Output Capacitance (f = 140 kHz) 
Input Resistance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 


(pulsed) [Notes 4 and 7] 
Emitter to Base Breakdown Voltage 


MIN. 


25 


45 
45 


6.0 


Narrow Band Noise Figure (f = 1.0 kHz) 
Wide Band Noise Figure (f = 10 Hz to 10 kHz) 


Input Capacitance- (f = 1.0 MHz) 


2N2915A © FT2974 10 


QN2915A _— 
9N2974 
FT2974 


MAX. 


4.0 
4.0 


MIN. 


29 


60. 


60 
6.0 


2N2919 
2N2919A 
2N2978 
FT2978 


MAX. 


Mm wPNrNeNOa 
OVOCOCCOCONG 


4.0 
4.0 


2N2919A « FT2978 10 


UNITS 


Volts lc = 0.1 mA 

HA : == 

7 t= 

nA IL = 0 

nA Ic = 

pF lL = 0 
‘Ohms lc = 1.0mA 
pumhos lc = 1.0mA 
Volts lc = 10 pA 
Voits lc = 10 mA 
Volts le = 10 pA 

dB l=] 


0 uA 
Rs = 10 ka, PBW = 
dB lc = 10 nA 
Rs = 10 kQ 
pF le = 0 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS * 
10 
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Veg ~ COLLECTOR VOLTAGE - V 
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COLLECTOR CHARACTERISTICS * 
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Ig > COLLECTOR CURRENT - mA 


Vg - COLLECTOR VOLTAGE - V 


| LA | etre 
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Ie - COLLECTOR CURRENT - mA 


- FORWARD CURRENT TRANSFER RATIO 


COLLECTOR CHARACTERISTICS * 
10 


Vg ~ COLLECTOR VOLTAGE - V 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


Bibaeeicai 
HH a ee 


a Ho See 


a 
Bie aie ellaeles Peale 
Bia cit ane 


PT TT eT 
i CICA 


eS 


I¢ ~- COLLECTOR CURRENT - mA 


2N2915/2N2915A-2N2919/ 2N2919A“2N2974/FT2974 -2N2978/FT2978. 


TEST CONDITIONS 


OE 
KOO °Cc & 


< 

a 

I 
DOOOONMMG i 
<<<<ccS“e53 <<c<c< 


> 


> > 


V 
200 Hz, 
Vce = 5.0V 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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NF - NOISE FIGURE - dB 


: R, - SOURCE RESISTANCE - OHMS 


CONTOURS OF CONSTANT 
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WIDE BAND NOISE FIGURE 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS | 
REVERSE BIAS VOLTAGE 
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COLLECTOR SATURATION 
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NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 350°C /watt 
(derating factor of 2.86 mW/°C) for both sides for the 2N2915, 2N2915A, 2N2919, and 2N2919A. For the 2N2974, FT2974, 2N2978, and FT2978, junction to ambient thermal resistance 
of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584° C/watt (derating factor of 1.71 mW/°C) for both sides. | 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 
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REVERSE BIAS VOLTAGE - VOLTS 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 


(5) Lowest of two h,, readings is taken as h,,, for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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2N2916/2N2916A - 2N2920/2N2920A 


2N2975/FT2975 > 2N2979/FT2979 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR TRANSISTORS 


@ HIGH BREAKDOWN — 60 VOLT LVcto 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT — 150 MIN AT 10 LA 
© TIGHT Vee MATCHING — 1.5 mV MAX AT 100 yA 

@ TIGHT Vez TRACKING —5 yV/°C MAX AT 100 pA —55°C to +125°C 


e BETA MATCH GUARANTEED OVER TEMPERATURE — 15% MAX 
FROM 100 ,A to 1.0 mA, —55°C to +125°C 


e LOW NOISE — 3.0 dB MAX AT 1 kHz 
* Planar is a patented Fairchild process. 
ABSOLUTE MAXIMUM RATINGS {Note 1] 


Maximum Temperatures | 
Storage Temperature . —65°C to +200°C 


PHYSICAL DIMENSIONS 


.370 


PHYSICAL DIMENSIONS 
ae BaODIA. 
78 DIA + 


Plane 


.019 
"O16 01A- 


Operating Junction Temperature 200°C Maximum 

Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum 
Maximum Power Dissipation [Notes 2 and 3] 2N2916 2N2975 
2N2916A FT2975 
2N2920 2N2979 
2N2920A FT2979 

One Both One Both 

Side Sides Side Sides | 


Total Dissipation 
at 25°C Case Temperature 0.75 W 1.5W 0.5 W 0.75 W | 


Total Dissipation 
at 100°C Case Temperature 0.43W O086W O029W 0.43 W I 


Total Dissipation | 
at 25°C Ambient Temperature 0.3 W 0.5 W 0.25W O03W 
Maximum Voitages and Current for Each Transistor 2N2916 2N2920 
er 2N2916A 2N2920A 
2N2975 2N2979 
FT2975 FT2979 


Veso Collector to Base Voltage 45V 60V 


NOTES: All dimensions in inches 
Leads are gold-plated 


NOTES: Ali dimensions in inches 
are gi kovar Leads are . 
Package weight is 1.27 grams 


gold-plated kovar 
Package weight is 0.59 gram 


2N2916 /2N2S16A ° 2N2920/2N2920A 2N2975/FT2975 ° 2N2979/FT2979 


Veto Collector to Emitter Voltage {Note 4] 45V 60V 
Veso Emitter to Base Voltage 6.0V 6.0V 
Ic Collector Current 30 mA 30 mA 
MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
| / 2N2916A 2N2916 
2N2920A 2N2920 
FT2975 2N2975 
FT2979 2N2979 
SYMBOL _ CHARACTERISTIC MIN. MIN. MAX. TEST CONDITIONS 


bess DC Current Gain Ratio (Note 5] 09 10 = 09 1.0 lc = 100 uA, Vee = 5.0V 


Drea 
Hees DC Current Gain Ratio (T, = —55°C to +125°C) 0.85 1.0 Ic = 100 »A to 1.0 mA, Vee = 5.0 V 
FE2 [Note 5] 


| Voci-Vee2 Base-Emitter Voltage Differential [Note 6] 2.0 9.0 mV Ic = 10 yA to 1.0 mA, Vce = 5.0 V 
| Vees-Vec2 |. Base-Emitter Voltage Differential [Note 6] 1.5 3.0 mV ic = 100 vA, Vee = 5.0 V 
AWVociVee2) Base-Emitter Voltage Differential Change 0.4 0. mV Ic = 100 vA, Vee = 5.0 V 
| (TA = —55°C to +25°C) | (5 nV/°C) (10 pV/°C) 
A(WVee1-Vse2) Base-Emitter Voltage Differential Change 0.5 | 1.0 Ic = 100 pA, Vee = 5.0 V 
. (Ta = +25°C to + 125°C) (5 uV/°C) (10 »V/°C) 
Ne High Frequency Current Gain (f = 20 MHz) 3.0 8.0 3.0 ~ Ie = 0.5 mA, Vee = 5.0 V 


Notes on page 4 , | | Additional Electrical Characteristics on page 2 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


(FOR LOWER CURRENT GAIN DEVICES REFER TO 2N2915 DATA SHEET) 2N2916 
| - 2QN2916A 
2N2975 
F12975 
CHARACTERISTIC MIN. MAX. 


SYMBOL 


DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
DC Current Gain 
Collector Saturation Voltage 
Emitter-Base ON Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current | 
Output Capacitance (f= 140 kHz) 
Input Resistance (f= 1.0 kHz) 
Output Conductance (f = 1.0 kHz) 
Collector to Base Breakdown Voltage 
Veco (sust) Collector to Emitter Sustaining Voltage 

(pulsed) [Notes 4 and 7] 
BVeso Emitter to Base Breakdown Voltage 
NF Narrow Band Noise Figure 

(f = 1.0 kH2) 

Wide Band Noise Figure — 
(f = 10Hz to 10 kHz) 
Input Capacitance (f = 1.0 MHz) 


hee 
Are (— 55°C) 
hee (— 55°C) 
Vee (sat) 
Ve (ON) 


Ico 
= (150°C) 


2N2916A © F12975 


ish 
BV cto 


3.0 


2N2916A © FT2975 10 


2N2920 
2N2920A 
2N2979 


FT2979 


2N2920A « FT2979 10 


MAX. UNITS 
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lc = 10 pA 
lc = 10mA 


le = 10 pA 
3.0 B lc = 10 uA 
PBW = 200 Hz 
3.0 lc = 10 pA 
PBW = 15.7 kHz 


Ic = 0 Vee = 0.5 V 


TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR CHARACTERISTICS 
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COLLECTOR CHARACTERISTICS 
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Ig ~ COLLECTOR CURRENT - mA 


~ DC PULSE CURRENT GAIN 


COLLECTOR CHARACTERISTICS 


Vog ~ COLLECTOR VOLTAGE - VOLTS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


veesovl {UIT {UT 
Ace Pal 


Cee 
HCE TICE 
CAC 
ATCC 
Cro Ca 
CCCI. 
0) B00 0 
CIEE PTE 


Ve > COLLECTOR CURRENT - mA 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


R, - SOURCE RESISTANCE - OHMS 


TYPICAL ELECTRICAL CHARACTERISTICS 


CONTOURS OF CONSTANT 
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_2N2916/2N2916A : 2N2920/2N2920A- 2N2975/FT2975- 2N2979/FT2979 
TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE | 
CURRENT VERSUS - COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE 
REVERSE BIAS VOLTAGE CURRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT 


2 feet 2 Ege . eet 
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aad : ey cca 0 
eee aa es 3 ot ee 
PCO = ECO peer TL 
2 7 cae ee, = aos ed Ee 
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Vcpg - COLLECTOR-BASE VOLTAGE - VOLTS | Ty ~ AMBIENT TEMPERATURE - °C Ig - COLLECTOR CURRENT - mA 
COLLECTOR SATURATION — EMITTER TRANSITION 
VOLTAGE VERSUS OUTPUT CAPACITANCE VERSUS CAPACITANCE VERSUS 
COLLECTOR CURRENT REVERSE BIAS VOLTAGE REVERSE BIAS VOLTAGE 
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NOTES: 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C /watt (derating factor of 1.71 mW/°C) for one side; 350°C /wat 


/wa 
(derating factor of 2.86 mW/°C) for both sides for the 2N2916, 2N2916A, 2N2920, and 2N2920A. For the 2N2975, piedke 2N2979, and FT2979, junction to ambient thermal sealetanice 
of 700°C /watt (derating factor of 1.43 mW/°C) for one side; 584°C /watt (derating factor of 1.71 mW/°C) for both sides. 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. — 
(5) Lowest of two h,, readings is taken as h,,, for purposes of this ratio. 

(6) Absolute values. 

(7) Pulse Conditions: length = 300 ws; duty cycle = 1%. 
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-2N2917 + 2N2918 - 2N2976 - 2N2977 
NPN LOW- LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR 


e BETA RATIO ........ Mee = 200% (MAX) AT 100 A 
oV,, MATCH. ........ Vee Wes = 5.0 mV (MAX) AT 100 vA 
| VseiVee2| = 10 mV (MAX) FROM 10 yA TO 1.0 mA 
e V,. TRACKING:....... AVpe = 20 uV/°C (MAX) AT 100 A 
° BREAKDOWN VOLTAGE . . . LVo¢— = 45 V (MIN) 
e LOWNOISE......... NF = 3.0 dB (MAX) WIDE BAND AND AT 1.0 kHz 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum. Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 


2N2917_ 


2N2917 
Maximum Power Dissipation Notes 2 and 3) 2N2918 2N2918 
ONE SIDE. BOTH SIDES 
Total Dissipation at 25°C Case Temperature 0.75 Watt 1.5 Watts 
at 100°C Case Temperature 0.43 Watt 0.86 Watt 
0.3 Watt 0.6 Watt 


at 25°C Ambient Temperature 


Maximum Voltages and Current for Each Transistor 


Veso _——SC—sCCollector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 
Ves Emitter to Base Voltage 

Ie Collector Current 


MATCHING AND ELECTRICAL CHARACTERISTICS (25° C Free Air Temperature unless otherwise noted) 


2N2917 
2N2976 


2N2918 
| 2N2977 
SYMBOL 


° 


~ CHARACTERISTICS 


08 10 08 


10 


1.0 
10. 


~ DC Current Gain Ratio (Note 5) 


E2 
Yee | Vor. | mV 


Base-Emitter Voltage Differential (Note 6) 
5.0 5. 0 mV 
1.6. 16 mV 

(20 uwV/°C) (20uV/ °C) 
2.0 20 mV 

(20 u.V/°C) (20uV/ °C) 

4.0 3.0 dB 


Veei-Vee2| ‘Base-Emitter Voltage Differential (Note 6) _ 
A(Vpe,-Vpe2)| Base-Emitter Voltage Differential Change 
| ( —55°C to +25°C) 

|A(Vee,-Vgen)| Base-Emitter Voltage Differential Change 
(T, = +25°C to +125°C) 
Narrow Band Noise Figure (f = 


NF 1.0 kHz) 


NF Wide Band Noise Figure (f = 15.7 kHz) 4.0 3.0 dB 


Notes on page 4 
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‘MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


-3.dB pts @ 25 Hz & 10 kHz © 


*Planar is a patented Fairchild process. 


ale 
rAd 


TRANSISTORS 


PHYSICAL DIMENSIONS 


—65°C to +200°C 
200°C Maximum 
300°C Maximum 
2N2976 2N2976 
2N2977 2N2977 
ONE SIDE BOTH SIDES CONNECTION DIAGRAM 
0.5 Watt 0.75 Watt beeen Se. 
0.29 Watt 0.43 Watt Lead No.2 Ss | 
0.25 Watt = —-0.30 Watt ae KY Lead No.5 
me 
45 Volts 2N2917 © 2N2918 
45 Volts : 
6.0 Volts — PHYSICAL DIMENSIONS 
30 mA | 


Collector 
Base 
. Emitter 


I, = 100 uA 


Io = 10 uA 

to 1.0 mA 
(c= = 100 vA 
I, = 100 vA 


Voz = 5.0V 
Voz = 5.0V 


Base 
Collector 


Vor = 5.0V. 
Vor = 5.0V 


CONNECTION DIAGRAM 
Lead No. 3 
Lead No. 2 


Lead No. 1 “O56 
L 


Lead No.5 
ead No.6 | 
. Lead No. 7 

BOTTOM VIEW 
NOTES: All dimensions in inches 


Leads are gold-plated kovar 
Package weight is 0.62 gram 


lo =100uA VQ =5.0V | 
Io = 10 uA 
BW = 200 Hz 
I, = 10 WA 


Vor = 5.0V 
Veg = 5.0V 


2N2976 ¢ 2N2977 


FAIRCHILD 


SEMICONDUCTOR 
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SYMBOL CHARACTERISTICS es , TEST CONDITIONS — 


hee DC Current Gain 

hee DC Current Gain 

hee DC Current Gain 

he-(—55 °C) DC Current-Gain 

Vor (sat) Collector Saturation Voltage 
Vpe(on). Emitter-Base On Voltage 


lego Collector Cutoff Current 
lopo(150°C) Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 
High Frequency Current Gain (f = 20 MHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 


Voge (sust) Collector to Emitter Sustaining Voltage . I, =10mA 
(pulsed, notes 4 and 7) | 
BVe86 | Emitter to Base Breakdown Voltage : | I. = 10 yA 
TYPICAL ELECTRICAL CHARACTERISTICS 
COLLECTOR a | COLLECTOR CHARACTERISTICS 7 
. 0 
Om i : 
f ZA i a ra 
7! 4 a 
s A 7 Zany E | 
EZ 6p =a a 
Dp : ae : | 
4 .65= 2 
» |Z en a 2 
meee | 
42ne 
Vee - COLLECTOR VOLTAGE - VOLTS Vee - COLLECTOR VOLTAGE - VOLTS . Vee ~ COLLECTOR VOLTAGE - VOLTS 
PULSED DC CURRENT GAIN CONTOURS OF CONSTANT CONTOURS OF CONSTANT 


VERSUS COLLECTOR CURRENT cree TIRES eed NARROW BAND NOISE FIGURE 
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NARROW BAND NOISE FIGURE VERSUS SOURCE RESISTANCE 


NF - NOISE FIGURE - dB 


R, - SOURCE RESISTANCE - OHMS 


— . 
lce- ounCior CURRENT - mA R, - SOURCE RESISTANCE - OHMS 
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SYMBOL 


Nee 


Nee 
h 


FE 
Vor (sat) 
Vpe(on) 

lego 
logo (150 °C) 
Ico 

lego 


hop 
BVcB0 
Vero (sust) 


BV 86 


Bs 
ANS 


ae 
ICA 


=) 
> 


n 
ne 


CHARACTERISTICS 


DC Current Gain 

DC Current Gain 

DC Current Gain 

‘DC Current Gain 
Collector Saturation Voltage 
Emitter-Base On Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 


High Frequency Current Gain (f = 20 MHz) 


Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 


(pulsed, notes 4 and 7) 
Emitter to Base Breakdown Voltage 


Ic = 10 mA 


I. = 10 yA 


TYPICAL ELECTRICAL CHARACTERISTICS 


ideale CHARACTERISTICS 
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Veg ~ COLLECTOR VOLTAGE - VOLTS 


PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


content CHARACTERISTICS- 
10 


Veg ~ COLLECTOR VOLTAGE - VOLTS 


CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (f,) 


COLLECTOR CHARACTERISTICS 
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Vcg ~ COLLECTOR VOLTAGE - VOLTS 
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Ic ~ COLLECTOR CURRENT - pA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


\\ Wee 
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f= 1 MHz 
Bandwidth = 200 kHz 
01 0.1 
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R, - SOURCE RESISTANCE - OHMS 


___ FAIRCHILD TRANSISTORS 2N2917 *.2N2918 + 2N2976 + 2N2977 


_ TYPICAL ELECTRICAL CHARACTERISTICS 
THESE CURVES APPLY TO ALL UNITS 


COLLECTOR-BASE DIODE REVERSE 


CURRENT VERSUS COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE 
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NOISE FIGURE VERSUS FREQUENCY 
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10°4 — 10°2 1 10 10° 
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NOTES: 

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.71 mW/°C) for one side; 292°C/Watt 
(derating factor of 3.42 mW/°C) for both sides for the 2N2917 and 2N2918. For the 2N2976 and 2N2977 junction to ambient thermal resistance of 700°C/Watt (derating factor 
of 1.43 mW/°C) for one side; 584°C/Watt (derating factor of 1.71 mW/°C) for both sides. 

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 

(5) Lowest of two h,, readings is taken as h.,, for purposes of this ratio. 

(6) Absolute values. 

(7) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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2N2980 > 2N2981 + 2N2982 
NPN DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


PHYSICAL DIMENSIONS 


.230 
"209 DIA. 


These six-terminal devices each contain two isolated high-gain NPN double-diffused silicon PLA- 
NAR transistors in one hermetically sealed enclosure. They are designed for use in high-perform- 
ance differential amplifier circuits. 


ABSOLUTE MAXIMUM RATINGS [Note 1] 
Maximum Temperatures 


Storage Temperature —65°C to 300°C 

Operating Junction Temperature +200°C Maximum 

Lead Temperature (Soldering, No Time Limit) +300°C Maximum 

Maximum Power Dissipation One Side Both Sides 

Total Dissipation at 25°C Case Temperature 0.5 Watt 0.75 Watt 
[Notes 2 and 3] 
at 100°C Case Temperature 0.29 Watt 0.43 Watt 
[Notes 2 and 3] ree 
at 25°C Ambient Temperature 0.25 Watt 0.30 Watt Collector 


[Notes 2 and 3] 


Maximum Voltages and Current for Each Transistor 
CONNECTION DIAGRAM 


Vcso Collector to Base Voltage 100 Volts eines 
Vceo Collector to Emitter Voltage [Note 4] 60 Volts ae mie Z 
Veso Emitter to Base Voltage 7.0 Volts Shae (s ecu 
Ie Collector Current 500 mA oe aa : 
Lead No. 7 
BOTTOM VIEW 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.62 gram 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise nated) 


2N2980 2N2981 2N2982 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


Pees . DC Current Gain Ratio : 0.8 1.0 O.9 1.0 le=100 vA Ve=5.0V 
hee2 [Note 5] 
Fee: DC Current Gain Ratio : : le=10mA Ve =5.0V 
Neez [Note 5] . 
| Veci-Vee2| Base-Emitter Voltage | ; ; mV lc= 100 yA Vcee=5.0V 
Differential 
| Vsei-Vee2/| Base-Emitter Voltage : mV le=10mA Ve =5.0V 
Differential 
A(Vse1-Voe2) Base-Emitter Voltage uVv/°C Ilc= 100 vA Ve =5.0V 
Differential Change : 
(Ta = —55°C to +25°C 
or +25°C to +125°C) 
Narrow Band Noise Figure dB lc =0.3MA Vee =10V 
(f = 1.0 kHz) B.W.=200Hz R,=5102 
Broad Band Noise Figure : dB le =0.3MA Vee=10V 
(f = 25 Hz to 10 kHz) B.W. = 15.7 kHz R, = 1.0 kQ 


(See notes on back page) * Planar is a patented Fairchild process. 
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mee ert ener ene 


ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise specified) 


2N2980 2N2981 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
hee DC Pulse Current Gain [Note 6] 50 100 150 50 125 200 le =10MA Veoe=5.0V 
Hee DC Current Gain 40 80 120 le=1.0mA Vee=5.0V 
hee DC Current Gain 30 60 90 25 60 150 lc = 100nA Vee = 5.0 V 
Hee DC Current Gain 25 50 75 15 50 lc = 10uA Vce = 5.0 V 
Vee (sat) Base Saturation Voltage 0.7 0.9 0.7 0.9 Volts lc = 50 mA 1s = 5.0mA 
Vce (sat) Collector Saturation Voltage 0.35 1.2 0.35 1.2 Volts lc = 50 mMA Ip = 5.0 mA 
Icso Collector Cutoff Current 0.4 2.0 04 10 nA I =O Ves = 80 V 
Icso (150°C) Collector Cutoff Current 1.3 10 1.3 15 wA ll =O Vcs = 80 V 
BV cso Collector to Base Breakdown 100 100 Volts lc = 100uA k=O 
Voitage 
Vceo (Sust) Collector to Emitter Sustaining 60 60 Volts lc = 30 mA Iz =O 
Voltage [Notes 4 and 6] (pulsed) | 
BVes0 Emitter Breakdown Voltage 7.0 7.0 Volts Ic =O lk = 100 LA | 
leso Emitter Cutoff Current 0.1 2.0 0.1 10 nA Ic = 0 Ves = 5.0 V 
hee High Frequency Current Gain 3.0 5.0 2.5 5.0 le =50mMA Vee=10V 
(f = 20 MHz) | 
Coro Output Capacitance 8.0 12 15 8.0 12 15 pF I: =0O Ves = 10 V 
Cre Emitter Transition Capacitance 30 60 8 30 60 85 pF Ic =O Ves = 0.5 V 
SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 
| 2N2981 
2N2980 2N2982 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 
hre Small Signal Current Gain 50 80 150 40 125 200 lc = 1.0 MA ° Vee = 5.0 V 
hie Input Resistance 125 2.3 5.0 #£1.0 6.0 kohms Ilc=1.0MA Vc = 5.0 V 
Noe Output Conductance 5.0 9.0 20 30 sumhos Ic=1.0MA Ve=5.0V 
hiv Input Resistance 20 27 30 20 27 30 Ohms Ie=1.0mMA Vos = 5.0 V 
hop Output Conductance 0.1 05 O11 O02 O56 ywmhos Ile=1.0mMmA Ves = 5.0 V 
hie Voltage Feedback Ratio 3.0 0.9 3.0 x10* le=1.0MA Ves = 5.0 V 


TYPICAL 
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TYPICAL COMMON EMITTER CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 


HIGH VOLTAGE DC PULSE CURRENT GAIN OUTPUT CAPACITANCE 
COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE 
10 — 
eee) | ane 
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° Tone VIM | ee 
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DC PULSE CURRENT GAIN EMITTER TRANSITION 
CAPACITANCE VERSUS 
VERSUS TEMPERATURE REVERSE BIAS VOLTAGE 
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*Single family characteristics on Transistor Curve Tracer. 
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2N2980 e 2N2981 © 2N2982 FAIRCHILD TRANSISTORS 


THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE THREE-TRANSISTOR BLOCK. 


SP8307 


* 6.2 Volt Zener plus two 33k & 


forward bicsed junctions. 


~22.5V 


THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE TWO-TRANSISTOR BLOCK. 


ame Ro = Re (opt.) 


—— Re = 0.05 Re (opt) 


INPUT RESISTANCE AS A FUNCTION OF g 
FOR R. = R. (OPT.) AND R. = .05 R. (OPT.) 


.9999 


(opt:) 


e (0 
.05 Re (opt.) 


ISTOR BLOCK ™ 


9 4 sack 
? | 


0! 2 10? 2 103 


NORMALIZED GAIN, g., AS A FUNCTION of g (g = R./R.) FOR 
R. = R.(OPT.) AND R. = .05 R. (OPT.) 


For additional information on these and other differential amplifier circuits see Fairchild TP-16, APP-23, APP-45, and APP-60. — 


NOTES: 
(1) 
(2) 
8) 


These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/watt (derating factor of 2.86 


mW/°C) for one side; 233°C/watt (derating factor of 4.3 mW/°C) for both sides. Junction-to-ambient thermal resistance of 700°C/watt (de- 


(4) 


(5) Lowest of the two h,, readings is taken as h,,, for purposes of this ratio. 
(6) Pulse Conditions: length = 300 usec; duty cycle= 1%. 
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rating factor of 1.43 mW/°C) for one side; 583°C/watt (derating factor of 1.72 mW/°C) for both sides. 
Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4. 


2N3423 - 2N3424 
NPN LOW-NOISE, SENSE AND HIGH FREQUENCY 
DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e BETA MATCH............ 10% AT 3.0 mA | a 
e V,_ DIFFERENTIAL......... 5.0 mV (MAX) AT 3.0 mA | : PHYSICAL DIMENSIONS 
° Vie DIFFERENTIAL TRACKING .. . 20 uV/°C (MAX) AT 3.0 mA, —55°C T0+-125°C. | 
Biles ot aiicsunds care ible soars ae 600 MHz (MIN) AT 4.0 mA ‘3080 
BENE: ca ctnhieac hares baad 3.5 dB (TYP) AT 60 MHz © 
009 
Seating 
Plane Ff 
ABSOLUTE MAXIMUM RATINGS (Note 1). 
Maximum Temperatures | 
Storage Temperature | —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) _ 300°C Maximum 
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 0.6 Watt - 1.2 Watt 
at 100°C Case Temperature - 0.25 Watt 0.5 Watt 
at 25°C Ambient Temperature 0.3 Watt 0.45 Watt 
Maximum Voltages and Current se 
Vero Collector to Base Voltage 30 Volts 
Vero Collector to Emitter Voltage (Note 4) 15 Volts 
Vero Emitter to Base Voltage 3.0 Volts 
le Collector Current — 50 mA | 
Ve c2 Collector, to Collector, Voltage + 200 Volts NOTES: All dimensions in inches 
Voltage rating any lead to case +200 Volts peti vena | cr 


MATCHING CHARACTERISTICS (25°C Free-Air Temperature unless otherwise noted) 


2N3423 -2N3424— | 7 
SYMBOL CHARACTERISTICS | MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 


et DC Current Gain Ratio (Note 5) ? : 1.0 9 10 
FE2 
| Veer - Veco | Base-Emitter Voltage Differential 10 5.0 
|AWee, -Vge2)| Base-Emitter Voltage Differential Change 3.2 1.6 
(T, = —55°C to 25°C) © (40 nV/°C) (20 uV/ °C) 
|A(Vee, - Vee.) | Base-Emitter Voltage Differential Change 4.0 | 2.0 
(T, = 25°C to 125°C) (40 pV/°C) (20 nV / °C) 


Additional Electrical Characteristics on page 2 , ; *Planar is a patented Fairchild process. 
Notes on page 4 
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SYMBOL 


Nee 
Nee 


BV, BO 
BVEBo 


Vero (sust) 
Voce (sat) 
Vpe(sat) 


logo 
logo (150°C) 


logo 


CHARACTERISTICS 


DC Current Gain 

DC Current Gain 

Collector to Base Breakdown Voltage 

Emitter to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Notes 4 and 6) 
Collector Saturation Voltage 

Base Saturation Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain 

Common-Base Output Capacitance 
Common-Base Output Capacitance 
Common-Base Input Capacitance 

Real Part of Common-Emitter Input Impedance 
Noise Figure 


TEST CONDITIONS 


I, = 3.0 mA 

Ico = 3.0 mA 

Ic = 1.0nA 
Ie =0 

I, = 3.0 mA 

Ic = 10mA 

Ic = 10 mA 

[.=0 

l= 0 

Ic =0 

I, = 4.0 mA, 

= = 0 

I, =0 

Ic =0 

I, = 3.0 mA 

I, = 1.0mA 

f = 60 MHz, 


Veg = 1.0V 
Vog = 3.0 V 
|. =0 
Ie = 10yA 
Ip=0 
I, = 1.0 mA 
I, = 1.0 mA 
Veg = 15V 
Veg = 15V 
Vig = 3.0V 
Veg = 10V, f = 100 MHz 
Veg = 10V 
Vog = 0 
Veg = 0.5V 
Vog = 3.0 V f = 350 MHz | 
Veg = 6.0V 
g = 4002 
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TYPICAL ELECTRICAL CHARACTERISTICS 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS VOLTAGE 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 


PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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*Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3423 - 2N3424 


COLLECTOR SATURATION VOLTAGE 
- VERSUS COLLECTOR CURRENT 
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TYPICAL ELECTRICAL CHARACTERISTICS 


Vpglsat) - BASE SATURATION VOLTAGE - VOLTS 


- COLLECTOR VOLTAGE - VOLTS 


BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
1.2 
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NOISE FIGURE VERSUS FREQUENCY 
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Vfe ~ FORWARD TRANSFER ADMITTANCE - mmho 


CAPACITANCE - pF 


- SMALL SIGNAL FORWARD CURRENT TRANSFER RATIO 


Ne 
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OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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SMALL SIGNAL CURRENT GAIN 
VERSUS COLLECTOR CURRENT- 
OUTPUT SHORT CIRCUIT 
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VERSUS FREQUENCY — 


OUTPUT SHORT CIRCUIT 


f - FREQUENCY - MHz 


INPUT ADMITTANCE VERSUS | 
COLLECTOR CURRENT — OUTPUT 
SHORT CIRCUIT 


ic ~ COLLECTOR CURRENT - mA 


FAIRCHILD TRANSISTORS -2N3423 + 2N3424 


NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.72 mW/°C) for one side; 389°C/ 
Watt (derating factor of 2.57 mW/°C) for both sides. Junction to case thermal resistance of 290°C/Watt (derating factor of 3.44 mW/°C) for one side; 145°C/Watt (derating 
factor of 6.85 mW/°C) for both sides. | 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Lowest of two hre readings is taken as hre: for purposes of this ratio. 

(6) Pulse Conditions = 300 us; duty cycle = 1%. 
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_ 2N3726 - 2N3727 - 2N4015 - 2N4016° 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 


ENERAL DESCRIPTION - Thesesix-terminal devices each contain two isolated high-gain, low-noise 
NP Double-Diffused Silicon Planar Epitaxial Transistors in onehermetically sealedenclosure, They PHYSICAL DIMENSIONS 


are designed for use in high-performance amplifier and differential amplifier circuits requiring high jan xt 
305 DIA. 


cain, lownoise at low-current levels plus alow base-emitter voltage differential gradient over extreme 


temperature range. . 125 


t 
Seating 
Plane ‘ 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 
Operating Junction Temperature | | 200°C Maximum IN *) 
Lead Temperature (Soldering, 60 sec Time Limit) | 300°C Maximum ts we Ay reemine 
; : ENO, aa ‘\—- Base 
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides ang is 
Total Dissipation at 25°C Case Temperature 0.85 Watt 1.4 Watts 
at 100°C Case Temperature | 0.48 Watt 0.80 Watt 
at 25°C Ambient Temperature 0.40 Watt 0.50 Watt 
| 2N4015  2N3726 I neta ates nee 
Maximum Voltages and Current For Each Transistor 9N4016 °N3727 | ds ex te var 
VoRo Collector to Base Voltage -60 Volts -45 Volts 
CEO Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts 
VERO Emitter to Base Voltage -5.0 Volts —  -5.0 Volts 
In Collector Current 300 mA 300 mA 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3727 2N3726 
{FACT 2N4016 2N4015 : 
Symbol Subgroup Characteristic Min. Max. Min. Max. Units Test Conditions 
* hee : | | ee, ae 
la DC Current Gain Ratio (Note 5) 0.9 1.0 0.9 1.0 I, = 100 pA to 10mA V,, =-5.0 V 
hop 9 Cc CE 
* iz, a . ° . eo , ' ee 
VBE1 Vere la Base-Emitter Voltage Differential 2.9 5.0 mV In 100 uwA to 1.0 mA Vor 7 =-5.0 V 
A(V -V ) 4 Base-Emitter Voltage Differential 0.8 ie 1.6 mV I = 100 vA to 1.00 mA_ V, = -5.0 V 
Bee Bee Change (Ty = -55°C to 25°C) : Ce 
A(V -V ) 4 Base-Emitter Voltage Differential 1.0 . 2.0 mV I. = 100 pA to 10mA V.. =-5.0 V 
Pe Phe Change (T, = 25°C to 125°C) | oo CE 
7 NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 
Notes on page 2 
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FAIRCHILD TRANSISTORS 2N3726 ® 2N3727 ® 2N4015 © 2N4016 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3726 2N4015 
t FACT 2N3727 2N4016 
Subgroup Characteristic Min. Max. Min. Max. Units Test Conditions 
her | 4 DC Current Gain 80 80 In = 10 pA Vor = -5.0 V 
hor 4 DC Current Gain 120 120 In = 100 yA Vor = -5.0 V 
*hor la DC Current Gain 135 350 135 350 Ia = 10 mA Vor = -5.0 V 
her 4 | DC Pulse Current Gain (Note 6) | 115 115 In = 50 mA Vor = -5.0 V 
BVoRO la Collector to Base Breakdown Voltage -45 -60 Volts Io = 10 wA In = 0 | 
BV -BO . la Emitter to Base Breakdown Voltage -5.0 -5.0 Volts I, = 10 yA I, = 0 
Vo Eo (84st) da Collector to Emitter Sustaining Voltage — -45 -60 Volts In = 10 mA I, = 0 
(Notes 4 and 6) (pulsed) 

*V op (sat) ; Ib > Collector Saturation Voltage (Note 6) -0.25 -0.25 Volts In = 50 mA I, = 2.5 mA 
*V 5, (sat) eee .. Ib Base Saturation Voltage (Note 6) -1.0 -1.0 Volts I, = 50 mA I, = 2.5 mA 
* : . = = = 

Inno 3 . Ib | Collector Cutoff Current 10 nA I 0 Von 30 V 

* : = = = 

IoRo . lb Collector Cutoff Current 10 nA I, 0 Vop 50 V 
Topo (150"! C) | 4 Collector Cutoff Current 10 LA I, = 0 Vos =-30 V 
Topo (150 C) 4 Collector Cutoff Current 10 LA I. = 0 Vop = -50 V 
TBO ’ Ib Emitter Cutoff Current 100 100 nA In = 0 VER = -3.0 V 
‘De, 4 High Frequency Current Gain 3.0 3.0 In = 1.0 mA Vor =-10 V 
— (f = 20 Mc) 

hy, ’ 4 _ High Frequency Current Gain 2.0 6.0 2.0 6.0 I, = 50 mA Vg, =-20 V 
. . = (f = 100 Mc) . | 

Cc 7 4 ; Common-Base, Open-Circuit, 8.0 8.0 pf I = 0 V =-10 V 
00 és, | Output Capacitance - ce 

Cu . 4 . Common-Base, Open-Circuit 25 25 pf I. = 0 V = -0.5 V 
oe | 3 Input Capacitance C EB 

NF f 4 Noise Figure (Note 7) 4.0 4.0 db Ip = 30 yA Von = 75.0 V 
- | 4 Input Impedance (f = 1.0 Kc) 7 11.5 11.5 ‘KOhm I, = 10 mA Vo, =-10 V 
ae 4 Reverse Voltage Feedback Ratio 1500 1500 x107° Io = 10 mA Vor =-10 V 

mt ({ = 1.0 Kc) ; 

doe 4 Output Conductance (f = 1.0 Kc) 80 80 umho In = 10 mA Vor =-10 V 
he 4 Forward Current Transfer Ratio 135 420 135 420 I. = 10mA V =-10 V 
Bs (f = 1.0 Ke) Cc CE 


T NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


TYPICAL COLLECTOR CHARACTERISTICS* 2N3726¢2N3727 
ACTIVE REGION 
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NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on‘applications involving pulsed or low duty cycle operations. 


(3) . These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 431°C/Watt (derating factor of 2.29mW/°C) for one side; 
, 350°C/Watt (derating factor of 2.86mW/°C) for both sides. Junction-to-case thermal resistance of 206°C/Watt (derating factor of 4.85mW/°C) for one side; 
_ 125° C/Watt (derating factor of 8.0mW/°C) for both sides. 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Lowest of two hep FE1 
(6) Pulse Conditions = 300 psec; Duty Cycle = 1%. 
(7) f = 1.0Ke; R, = 10K2. BW = 200 cps. 


readings is taken as h for purposes of this ratio. 


* Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3726 © 2N3727 © 2N4015¢2N4016 — 


TYPICAL ELECTRICAL CHARACTERISTICS 
2N3726 ® 2N3727 @ 2N4015 e 2N4016 


COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 
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Nee - FOWARD CURRENT TRANSFER RATIO 


legs ~ COLLECTOR REVERSE CURRENT - pA 


NF - NOISE FIGURE - db 


DC PULSED CURRENT GAIN 
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FAIRCHILD TRANSISTORS 2N3726¢ 2N3727 © 2N4015e2N4016° 


TYPICAL COLLECTOR CHARACTERISTICS* 
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2N4015° 2N4016 


COLLECTOR CHARACTERISTICS 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


SATURATION REGION 


2N3726 © 2N3727 © 2N4015 © 2N4016 


Rae 
ae 


i 
BEA 


Ic - COLLECTOR CURRENT - mA 
| 


-2.0 


Io - COLLECTOR CURRENT - mA 
- COLLECTOR CURRENT - mA 


Vee ~ BASE EMITTER VOLTAGE - VOLTS 


AE noes 


- COLLECTOR CURRENT -mA 


Ic 


lo 


Bz 
oe 


Naw 
: re 
CAIN 
ieeee 


0 -0,4 -0.8 “1.2 -1.6 -2.0 


wi 
SE ssel 
enn | 


ij 
i tl -1.2 


Vpp ~ BASE EMITTER VOLTAGE - VOLTS 


* Single family characteristic on Transistor Curve Tracer. 
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2N3728 + 2N3729 
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


h | 
BETA RATIO -- —§!. = 0.9-1.0 FROM 100 1A to 1.0 mA 
FE2 


h 
_FE!_ = 0,8-1.0 FROM 100 A to 1.0 mA, —55°C to +125°C 
FE2 
V_ MATCHING - - |V,,, - Vpc,| = 3.0 mV (MAX) FROM 100 A to 1.0 mA 


Vag TRACKING - - AV, = 10 .V/°C (MAX) FROM 100 A to 1.0 mA, —55°C to +125°C 
MEDIUM VOLTAGE - - LV... = 30 V (MIN) | 


PHYSICAL DIMENSIONS 


poli at ac a 
305014. -—— 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature —65°C to +200°C 
Operating Junction Temperature 200°C Maximum 
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum 
Maximum Power Dissipation One Side Both Sides 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 1.6 Watt 
at 100°C Case Temperature (Notes 2 and 3) 0.57 Watt 0.91 Watt 
at 25°C Ambient Temperature (Notes 2 and 3) 0.45 Watt 0.55 Watt 
Maximum Voltages and Current | 
Vero Collector to Base Voltage 60 Volts 
Vero Collector to Emitter Voltage (Note 4) 30 Volts 
Veso Emitter to Base Voltage 9.0 Volts 
Ie Collector Current 500 mA se at ace edaae fa 
ane Collector, to Collector, Voltage | + 200 Volts Palage wight 108 grams 
Voltage rating any lead to case : + 200 Volts 


MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N3728 2N3729 | 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 
DC Current Gain Ratio (Note 5) : 1.0 I, = 100 nA to 1.0 mA Vop = 5.0 V 
DC Current Gain Ratio (Note 5) | | oe 
Vee. ~ Veco! Base-Emitter Voltage Differential 5.0 3.0 | lo =100yAtol0mA = VQ. = 5.0V 
|A( Vee, -Vee)| | Base-Emitter Voltage Differential | 1.6 0.8 Io =100xAtolO0mA = V..=5.0V 
Change (T, = —55°C to 25°C) (20 nV/ °C) (10 nV/ °C) 7 
|ACVee, *Vge2)|  Base-Emitter Voltage Differential 2.0 1.0 lo =100,Atol10mA V.,=5.0V 
Change (T, = 25°C to 125°C) (20 uV/ °C) (10 uV/ °C) 
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 384°C/Watt (derating factor of 2. 57 mW/°C) for one side; 318°C/Watt 
(derating factor of 3.14 mW/°C) for both sides. Junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C) for one side; 109°C/Watt (derating factor 
of 9.15 mW/°C) for both sides. 

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send a Fairchild Publication APP-4/2. 

(5) Lowest of two hre readings is taken as hre: for purposes of this ratio. 

(6) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Nee 

BVcgo 

BVEso 

Veeo (sust) 
Vog(sat) — 
Vpe(sat) 

lcBo 
lopo(150 °C) 


lego 
h 


fe 


fe 


CHARACTERISTICS 


DC Current Gain 
DC Current Gain 


_ DC Current Gain (Note 6) | 


Collector to Base Breakdown Voltage 
Emitter to Base Breakdown Voltage 


MIN. 


Collector to Emitter Sustaining Voltage (Notes 4 and 6) 


Collector Saturation Voltage (Note 6) 
Base Saturation Voltage (Note 6) 
Collector Cutoff Current 

Collector Cutoff Current 


- Emitter Cutoff Current 


High Frequency Current Gain 
High Frequency Current Gain 


FAIRCHILD TRANSISTORS 2N3728 » 2N3729 | 


TEST CONDITIONS 


Ic =1.0mA 


Io = 150 mA. 
Ie = 10nA 


IL =0 
Ik = 10 mA 
Ic = 150 mA 
I, = 150 mA 
I. =0 
I.=0 
IL =0 


lc = 1.0 MA, Voz = 10 V, f = 20 MHz 


Vop = 5.0V 
Vep = 5.0V | 
Veep = 5.0V 
I=0 

I; = 10uA 
I, = 0 

I, =15mA 
I, =15mA 
Vog = 90V 
Vopg = SOV 
Vez = 3.0V 


I. = 0, Veg = 10 V, f = 140 kHz 

1, = 0, Veg = 2.0 V, f = 140 kHz 

Io = 1.0 mA, Vo, = 10 V, f = 1.0 kHz 

Ic = 1.0 mA, Vo, = 10 V, f = 1.0 kHz 

I. = 1.0 mA, Vo, = 10 V, f = 1.0 kHz 

Ig = 1.0 mA, Veg = 10 V, f = 1.0 kHz 

Ic = 0.1 mA Vor = 5.0V 

3 dB pts @ 25 Hz and 10 kHz R, = 1.0 kQ 


Common-Base, Open-Circuit Output Capacitance 
Common-Base, Open-Circuit Input Capacitance 
Input Impedance | 

Reverse Voltage Feedback Ratio 

Output Conductance 

Forward Current Transfer Ratio 

Wideband Noise Figure (f = 15.7 kHz) 


TYPICAL COLLECTOR CHARACTERISTICS* 
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* Single family characteristics on Transistor Curve Tracer. 


Active Region 


Je eee 
0 0.2 0.4 0.6 0.8 
Veg ~ COLLECTOR-EMITTER VOLTAGE ~ VOLTS 


13-82 
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i FAIRCHILD TRANSISTORS 2N3728 + 2N3729 7 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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TYPICAL BASE CHARACTERISTICS 
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Nee — DC PULSE CURRENT GAIN 


CAPACITANCE ~ pF 


SOURCE RESISTANCE - 


Ro - 


Ie — COLLECTOR CURRENT — mA 


PULSE DC CURRENT GAIN 
VERSUS TT CURRENT 


niet Palibeuss 
cab mith 


—_— ——— 


Teaco 


‘ — COLLECTOR CURRENT — mA 


INPUT AND OUTPUT 
CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


REVERSE BIAS VOLTAGE — VOLTS 


CONTOURS OF CONSTANT 
~ WIDE BAND NOISE FIGURE © 


NNN SEZ 


/ 


SSeS see 
SWSiseas 
LASSI 
REVO Re 
KAN NESSES 
SSSA 
WSEELTANRS 
Stee Cocky ae jane ee ad TA 
A! PT a) 
100 mee ine en aw OU | 
0.01 


Ic ~ COLLECTOR CURRENT - mA 


all 
nlf 


be 
| 
i 
f 


= 


0 0.4 0.8 1.2 1.6 2.0 
Veg ~ BASE-EMITTER VOLTAGE — VOLTS 


FT3838 - 2N3838 
NPN-PNP GENERAL PURPOSE COMPLEMENTARY DUAL TYPE 


. m7 Gb” DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION = - The FT3838 and 2N3838 each containan NPN-PNP Complementary Pair of Silicon 


PHYSICAL DIMENSIONS 


Planar Triode Transistors eae primarily for switching and general purpose amplifier applications in JEDEC (10-89) outline 
industrial service. 035 a 
.006 
ABSOLUTE MAXIMUM RATINGS (Note 1) . . 52S See oe £003 
Maximum Temperatures | | oan ame | 
Storage Temperature ; -65°C to +200°C : eee 
, 2a 
; ats : ‘ a — ¢ 
Maximum Power Dissipation One Side Both Sides oars 
‘ io cm ° 
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 1.4 Watts a) 
at 25°C Ambient Temperature (Notes 2&3) 0.25 Watt 0.35 Watt gophee 
Maximum Voltages and Current for Each Transistor | mip win =a 120 070 MIN. 
VoRo Collector to Base Voltage 60 Volts a 
Vero Collector to Emitter Voltage (Note 4) 40 Volts an 
VERO Emitter to Base Voltage 5.0 Volts = 
‘c Collector Current 600 mA 
Vo 1-C2 Collector 1 to Collector 2 Voltage + 120 Volts i er eels Hie oie olatea satel 


Package weight !s .09 gram 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic in, : i Test Conditions (Note 6) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 
V (sat) Collector Saturation Voltage (Note 5) 
Vp (sat) Base Saturation Voltage (Note 5) 
Collector Cut-off Current 
Base Cut-off Current 
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BEV es 
BVoRo _ Collector to Base Breakdown Voltage 


BVERO Emitter to Base Breakdown Voltage 


Vo Fo ust) Collector to Emitter Sustaining Voltage 
(Notes 4 ad 5) 
High Frequency Current Gain (2N3838) 
({ = 100 Mc) only 


High Frequency Current Gain (FT3838) 
(f = 100Mc) only 
Output Capacitance 


Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 
Spot Noise Figure (f = 1.0 Kc) 
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NOTES: Additional Electrical Characteristics on page 2 Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 175°C and junction-to-ambient thermal resistance of 600°C/Watt (derating factor of 1.67mW/°C) for one 
side; 428 °C/Watt (derating of 2.3mW/°C) for both sides. Junction-to-case thermal resistance of 214°C/Watt (derating factor of 4.67mW/°C) for one side; 
107 °C/Watt (derating factor of 9,3 mW/°C) for both sides. 


(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/ 2. 
(5) Pulse Conditions = 300 usec; Duty cycle = 1%. 
(6) Voltages and currents apply to the NPN triode. For the PNP triode the values are the same, but the signs are reversed. 


(7) This characteristic is the highest value of collector supply voltage which may be safely used with a resistive load switching circuit in whichthe collector current 
approaches 600 mA. 
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LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Symbol Characteristic Min. Max, Units Test Conditions 
To py(t50 C) Collector Cutoff Current 10 LA Vor = 50 V VBE = -0.5 V 
I-BO Emitter Cutoff Current 3 10 nA VEB = 3.0 V Io = Q 
t d Turn-On Delay Time (see Fig. 1) 10 nsec In = 150 mA I, ‘= 15 mA 
t. Rise Time (see Fig. 1) 40 nsec In = 150 mA I, i= 15 mA 
t.. | Storage Time (see Fig. 2) 250 nsec In = 150 mA, I, 17 15 mA, 
Ie = -15 mA 
te a Fall Time (see Fig. 2) 90 - nsec In = 150 mA, I, i: = i5 mA, 
. Ine = -15 mA 
V Collector-Emitter Nonlatching 40 Volts I = 600 mA, , = 120 mA, 
CEO(NL) Voltage (see Fig. 3) (Note 7) Clon) ; i "B(on) ~ 
| | | B(off) 
+10V 
+8, 35 V — —- 
642 | INPUT 
; 
OUTPUT Lie ty 
500 2 | 
INPUT my t, oa 
90% 
ae TEST eee VOLTAGE WAVEFORMS 
(See Notes a; b and d) 
FIGURE 1 
Vez W-LLAV 
Adjust f It 
shown for point "A." YBB an0y 
48.8 Vo ———- 
0 
-6.2 V 
. 5 uf 
INPUT 
50 
VOLTAGE WAVEFORMS 
= (See Notes a, b and da) 
TEST CIRCUIT 
FIGURE 2 
| 
| 
+40 V 
Monitor to ensure so Calis INPUT 
INPUT that Vog~ Veg 0 _]] = 
Biter pulses VOLTAGE WAVEFORM 
completed ' (See Notes c and d) 
TEST CIRCUIT 
FIGURE 3 — COLLECTOR-EMITTER NONLATCHING VOLTAGE TEST CIRCUIT 
NOTES: 
a. The input waveforms are supplied by a generator with the following characteristics: For Figure 1, it = §0 Q, t. <1 nsec, PW > 400 nsec, 


Duty Cycle < 2%; for Figure 2, Z out = 50 2, £.<10 nsec, PW = 10 usec, Duty Cycle < 2%. 


t 
b. The waveforms are monitored on an oscilloscope with the following characteristics:. For Figure 1, a <1 nsec, R 
Figure 2,t. <5 nsec, Rn > 100K, CIN <12 pf. 


IN > 100K, Cw <5 pf; for 


c. The input waveform in Figure 3 has the following characteristics: PW <10 psec, Duty Cycle < 2%. 


. The signs and polarity symbols shown are for the N-P-N triode; the signs and polarity symbols are reversed for the P-N-P triode. 
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~2N4017 - 2N4018 - 2N4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS | 


@ HIGH BREAKDOWN -- 80 VOLT LVc¢ 

@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA 
@ GUARANTEED BETA @ -55 AND +100°C 

@ LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 

@ FLAT BETA FROM 1.0uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS __ 


376 
335 


Storage Temperature | | -65°C to +200°C 
Operating Junction Temperature +200°C Maximum oe! 
Lead Temperature (Soldering, 60 Sec Time Limit) +300°C Maximum Base 
; Coliectar ie gee we 
Maximum Power Dissipation One Side Both Sides : ere 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.80 Watt 1.3 Watts | ) Emitter 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.60 Watt : ae ; 
oer ollects 
Maximum Voltages and Current for Each Transistor 088 7 
2N4017 2N4018 2N3019 CONNECTION DIAGRAM 
VoBo Collector to Base Voltage ~80 Volts -60 Volts -45 Volts he mn 
CEO Collector to Emitter Voltage (Note 4) -80 Volts ~60 Volts -45 Voits 
VERO Emitter to Base Voltage -6.0 Volts -6.0 Volts -6.0 Volts 
Io Collector Current 200 mA 200 mA 200 mA 


* 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


+ FACT 2N4017 2N4018 2N4019 

Symbol Subgroup Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 

Ree 4 DC Current Gain 60 60 180 I,= 1.0 vA Vor = -5.0 V 
* hee la DC Current Gain 100 350 100 500 250 500 Ip= 10 HA Vo, = -5.0 V 

her 4 DC Current Gain 100 100 250 ° Io = 100 pA VoE = -5.0 V 

her 4 DC Current Gain 100 500 100 600 250 600 Io = 1.0 mA Vor = -5.0 V 

h,-(100°C) 4 DC Current Gain 600 800 800 Ip = 1.0 MAV,, = -5.0 V 

her 4 DC Pulse Current Gain (Note 5) 100 100 200 lo = 10 mA Vor = -5.0 V 

her 4 DC Pulse Current Gain (Note 5) 90 90 180 I, = 50 mA Vor = -5.0 V 

hyp pl-55°C) 4 DC Pulse Current Gain (Note 5) 40 40 80 Ip = 50 mA Vo, = -5.0 V 

hyp (-55°C) 4 DC Current Gain 40 40 100 IG= 10 pA Vor = -5.0 V 

NF 4 Noise Figure 3.0 3.0 2.0 db In = 20 HA Vop = -5.0 V £=10Ke 

BW = 150cps, Ro= 10K 
NF 4 Noise Figure 8.0 db Io = 20 wA Vor = -~5.0 V f= 10 cps, 
BW = 2.0 cps, R, = 10 KOhm 

NF 4 Noise Figure 10 10 4.0 db Io = 20 wA Vor = -5.0 V f= 100cps 
t NOTE: These Numerals Apply to the Fairchild FACT Program. BW = 15 cps, R, = 10 KOhm 


* NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one 
side; 292°C/Watt (derating factor of 3.4mW/°C) for both sides. Junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for one 
side; 135°C/Watt (derating factor of 7.4 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse Conditions: length = 300 psec; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


CHARACTERISTICS RELATIVE TO VALUE AT Ip = 1.0mA 


Symbol 


BVaR 


Vero (sust) 


BV BO 
*Vo (sat) 


Vop(sat) 


*V pp (sat) 


Vig (St) 


*IoBo 


*] _- 
CBO 
*] 

CBO 

I po(i25 C) 
Topo (125 C) 


Topo (125 C) 


t FACT 
Subgroup 


la 
ta 


la 
la 


4 


la . 


4 


Characteristic 


Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining 
Voltage (Notes 4 and 5) 


Emitter to Base Breakdown Voltage 


Collector Saturation Voltage 
(pulsed, Note 5) 


Collector Saturation Voltage 
(pulsed, Note 5) 


Base Saturation Voltage 
(pulsed, Note 5) -_ = 


Base Saturation Voltage 
(pulsed, Note 5) 


Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (f = 20 Mc) 


Common-Base, Open-Circuit 
Output Capacitance > 


Small Signal Current Gain 
(f = 1.0 Ke) 

Input Resistance (f = 1.0 Ke) 

Output Conductance (f = 1.0 Ke) 


Voltage Feedback Ratio (f = 1.0 Kc) 


f NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


8.0 
6.0 


4.0 


NIL 
\EE=<) 


2N4017 

Min. Max. 
-80 
~—80 
-6.0 

-0.25 

-0.4 

-0.9 

-0.95 

10 

10 

10 

2.0 8.0 

6.0 

100 550. 

25 17 

5.0 40 

10 


2N4018 2N4019 
Min. Max. Min, Max. 
-60 ~45 
—60 —45 
-6.0 -6.0 
-0.25 -0.25 
-0.4 -0.4 
-0.9 -0.9 
-0.95 -0.95 
10 
10 
10 
10 
10 - 10 
2.0 80° 2.5 8.0 
6.0 6.0 
100 700 250 #700 
2.5 20 ~~» «6.0 20 
5.0 50 «5.0 50 
10 10 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE 
VERSUS FREQUENCY. 


Ic 7 O.5mA, Re = 1.0K2 


2N4017 
2N4018 


NF - NOISE FIGURE - db 


se area i 8 


0.1 


2.0 


CHARACTERISTICS VERSUS 


* 20uA, Re ° — 


COMMON EMITTER 
COLLECTOR = 


ore 
SCT 


; 


100 Ke 


10 Kc 
f - FREQUENCY ~- cps 


IN HE 
HH Wott A 


tt 
TTT 11~3962-015 


1 mc 


NOISE FIGURE - db 


10 mc 


10 


a 
‘ 
i) 


4.0 


NOISE FIGURE 


FAIRCHILD TRANSISTORS 2N4017- 2N4018- -2N4019 


Units 


Volts 
Volts 


Volts 
Volts 


Volts 


Volts 


Volts 


— — Se me lee ee eg 


Test Conditions 


VERSUS FREQUENCY 


NICOL 
INCI 


Vee * 


In= 10 uA I, 
Ij = 5.0 mA I, 
(pulsed) 
I, = 10 pA Io 
I,= 10 mA I, 
In = 50 mA I, 
Ip= 10 mAl, 
Ig= 50 mAl, 
ed Vos 
E* 9 Vos 
E* 0 Vos 
E= 0 Vos 
E* 0 Voz 
E79 Vos. 
c= 9 Ves 
c= 0.5 mA Vor 
I, = 0 Von 
Ig= 1.0 mA Vop 
I,= 10 mA Vo, 
Ig= LO mA Vog 
L.= 1.0 mA V 


~5.0V 


2N4019 


Se ae op ae fee ae 


’ 
mare 
i=] 
< 


t 4 
ao 
o So 
<< 


M 


To 
f 


THESE CURVES APPLY TO ALL TYPES 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


CHARACTERISTICS RELATIVE TO VALUE AT Vop"-5.0V 


CHARACTERISTICS RELATIVE TO VALUE AT T, ~ 25° 


Veg - ‘COLLECTOR-EMITTER VOLTAGE - VOLTS 
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COMMON EMITTER 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


* 20uA, Rs . ees 


Ke 
- FREQUENCY - cps 


CAPACITANCE - a. 


a Ke 


select cie hL L/ 
PANE ieee 


1.0mc 
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INPUT AND OUTPUT 
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10 me 
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* Single family characteristic on Transistor Curve Tracer. 


COLLECTOR CHARACTERISTICS * 
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FAIRCHILD TRANSISTORS 2N4017+2N4018-2N4019 _ 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4019 
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* Single family characteristics on Transistor Curve Tracer. 


COLLECTOR CHARACTERISTICS 
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FT 4017 © FT4018 « FT4019 
~DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


@ HIGH BREAKDOWN -- 80 VOLT LVc¢o | | SIVSICAI: DIMENSIONS 
@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA | 230 gy, 
@ GUARANTEED BETA @ -55 AND +100°C 

@ LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps 
@ FLAT BETA FROM 1.0uA TO 50 mA 


6 LEADS 
ABSOLUTE MAXIMUM RATINGS (Note 1) O19 on 
Maximum Temperatures | 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature +200°C Maximum ae 
Lead Temperature (Soldering, 60 Sec Time Limit) +300°C Maximum Emitter 
Maximum Power Dissipation One Side Both Sides ; eciitse 
Base 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.70 Watt 1.10 Watts 048 \— Collector 
: . 028 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.50 Watt 


Maximum Voltages and Current for Each Transistor CONNECTION DIAGRAM 


FT4017 FT 4018 FT4019 
Vopo . Collector to Base Voltage -80 Volts -60 Volts -45 Volts bead: No.3 
= Lead No. 2 

Vo EO Collector to Emitter Voltage (Note 4) -80 Volts -60 Volts -45 Volts oe s> ee 

VEBO Emitter to Base Voltage -6.0 Volts -6.0 Volts -6.0 Volts vend Neck 

Io Collector Current 200 mA 200 mA 200 mA Lead No. 7 

BOTTOM VIEW 
NOTES. Alf dimensions in inches 
Leads are gold plated kovar 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) Pachage weight 1s 0 62 gram 


+ FACT FT 4017 FT4018 FT4019 


Symbol Subgroup Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 


DC Current Gain | 60 60 180 Io = 1.0 “A Vo, = -5.0 V 
hee la DC Current Gain | 100 350 100 500 250 500 Ip = 10 vA VQ, = -5.0 V 
ber 4 DC Current Gain 100 100 250 Io = 100 vA Vor = -5.0 V 
her 4 DC Current Gain 100 500 100 600 250. 600 In = 1.0 mA Vor = -5.0 V 
h,-(100° C) 4 DC Current Gain — 600 800 800 k= 10 MAV,, = -5.0 V 
her 4 DC Pulse Current Gain (Note 5) - 100 100 200 Io = 10 mA Vor = -5.0 V 
her 4 DC Pulse Current Gain (Note 5) 90 90 180 Io = 50 mA Vor = -5.0 V 
hpp(-55°C) 4 DC Pulse Current Gain (Note 5) 40 40 80 In = 50 mA Vor = -5.0 V 
hpp(-55°C) 4 DC Current Gain 40 40. 100 Ia = 10 wA Vor = -5.0 V 
NF 4 Noise Figure 3.0 3.0 2.0 db In = 20 yA Vor = -5.0 V f=1.0Ke 
. BW = 150cps, Ro=10K2 
NF 4 Noise Figure 8.0 db In = 20 wuwA Vor = -5.0 V f= 10 cps, 
BW = 2.0 cps, R, = 10 KOhm 
NF 4 Noise Figure 10 10 4.0 db In = 20 pA Vor = -5.0 V f=100cps 
+ NOTE: These Numerals Apply to the Fairchild FACT Program. BW = 15 cps, R, = 10 KOhm 


* NOTE: FACT Program End-Point Measurement Parameter. 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one 
side; 350 “C/Watt (derating factor of 2.8mW/°C) for both sides. Junction-to-case thermal resistance of 250 °C/Watt (derating factor of 4.0 mW/°C) forone 
side; 159°C/Watt (derating factor of 6.2mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


FAIRCHILD 
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__ FAIRCHILD TRANSISTORS FT4017¢FT4018eFT4019, sid 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


et neem entree tt RE SAN RR At AAR ASR UN eA rene rere tstrtinherer Aenean tn tt nn ENN NSERC 


| + FACT FT4017 FT 4018 FT4019 


Symbol Subgroup Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions 
BVano la Collector to Base Breakdown Voltage ~80 ~60 -45 Volts Io = 10 wA I. 
Vero (sust) la Collector to Emitter Sustaining —80 —60 —45 Volts IL= 5.0 mAI, 
| Voltage (Notes 4 and 5) (pulsed) 
BV BO la Emitter to Base Breakdown Voltage -6.0 -6.0 -6.0 Volts Tn = 10 yA To 
V_~.(sat) la Collector Saturation Voltage -0.25 -0.25 -0.25 Voits L.= 10 mAI = 0.5 mA 
CE C B 
(pulsed, Note 5) 
Vo plsat) 4 Collector Saturation Voltage -0.4 -0.4 -0.4 Volts In - 50 mA In = 5.0 mA 
; (pulsed, Note 5) 
*V_ (sat) la Base Saturation Voltage ~0.9 / -0.9 -0.9 Volts I,= 10 mAI = 0.5 mA 
BE C B 
| _ (pulsed, Note 5) 
: Vpn (sat) 4 Base Saturation Voltage -0.95 -0.95 -0.95 Volts I,= 50 mAI, = 5.0 mA 
(pulsed, Note 5) 
‘Ieee lb Collector Cutoff Current 10 on I= 0 Vop 7-70 V 
*IoRo lb Collector Cutoff Current 10 : nA I, = 0 Vop = 750 V 
"fcB0 lb Collector Cutoff Current 10 nA I= 0 | Vog = 7-30 V 
(125°C) 4 Collector Cutoff Current 10 uA IT,= 0 V =-70 V 
‘CBO E CB 
(125 C) 4 Collector Cutoff Current 10 uA L-= 0 V = -50 V 
‘CBO E CB 
(125°C) _ 4 Collector Cutoff Current 10 pA l= 30 V = -30 V 
Toso E CB 
*IeBO lb Emitter Cutoff Current 10 a 10 10 nA To = 0 Ven = -4.0 V 
Dee . 4 High Frequency Current Gain (f= 20 Mc) 2.0 8.0 2.0 8.0 2.5 8.0 In = 0.5 mA Vor = -5.0 V 
be Common-Base, Open-Circuit 6.0 6.0 6.0 pf In = 0 . Vop =-5.0 V 
Output Capacitance . 
bee 4 Small Signal Current Gain 100 550 100 700 250 700 In = 10 mA 
(f = 1.0 Kc) 
re 4 Input Resistance (f = 1.0 Kc) 2.5 17 2.5 20 6.0 20 Kohm. Iu = 1.0 mA 
se 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 5.0 50 umho Ie = 1.0 mA V- 
a 4 Voltage Feedback Ratio (f = 1.0 Kc) 10 10 ~ 10 x1074 In = 10 mAV 
+ NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 
NOISE FIGURE NOISE FIGURE 
VERSUS FREQUENCY VERSUS FREQUENCY 


10 


“-5.0V FT4017 
FT4018 


HA ee 
SHEE 


NITE 


8.0 


a E 6.0 
Sot Newell ELLE CIANSTIGENIEATINE ALY 
7” Ake HH by 
mllINX SMMC IC AL) INR Ar 
: : tt are ig" 20H, Re = 10KQ | 
reais EE St alee CDRS Eien Le a 
10 100 1 Kc 10 Ke 100 Kc 1 mc 10 mc 10 LOKe TOK Ke ai Ke . a omc 10 mc 
f - FREQUENCY - cps | f - FREQUENCY - cps 
THESE CURVES APPLY TO ALL TYPES 
COMMON EMITTER . COMMON EMITTER COMMON EMITTER INPUT AND OUTPUT 
CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS CHARACTERISTICS VERSUS .. GAPACITANCES VERSUS . 
COLLECTOR CURRENT | COLLECTOR-EMITTER VOLTAGE AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE 
100 : 
E e bs | Vog = ~5.0V 
Ss ys w= dg LOMA ~ 
= 10 a ; e : f= L.0Ke - 
s a a Ss 2 ; 
: a = 2 = 
: coe oer ome z 3 z 
ar ia oem eee B b S 
= Se a ee ae f fs 
mw or Sees Bene a < = 
= a & = 
= 0.01 ff aia | ai . = 3 
0.1 0.2 05 LO 2.0 5.0 10 0 -4.0 8.0 “12 16 -20 
Ie > COLLECTOR CURRENT - mA Vog ~ COLLECTOR-EMITTER VOLTAGE - VOLTS Veg: Veg - REVERSE BIAS VOLTAGE - VOLTS 
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ELECTRICAL CHARACTERISTICS 


(25°C Free Air Temperature unless otherwise noted) 


+ FACT 


2N4020 
2N4022 

2N4021 2N4023 
2N4024 2N4025 


Units 


FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 _ 


Test Conditions 


NF - NOISE FIGURE - db 


Subgroup Characteristic 
hee 4 DC Current Gain 60 180 I, = 1.0 yA Vor = -5.0 V 
hee 4 DC Current Gain 100 350 250 500 I, = 10uA Vor 775.0 V 
bap l-55°C) 4 DC Current Gain 40 100 Ia = 10 pA_ Vor = -5.0 V 
*hor la DC Current Gain 100 400 250 550 Io = 100 vA Vor = -5.0 V 
hy 4 DC Current Gain 100 500 250 600 To = 10 mA Vor = -5.0 V 
h,.(100°C) 4 DC Current Gain 600 800 1, =1.0mA Vog = 75.0 V 
hep 4 DC Pulse Current Gain (Note 6) 100 200 To = 10 mA Vor = -5.0 V 
her 4 DC Pulse Current Gain (Note 6) 90 180 To = 50 mA Vor = -5.0 V 
hype (-55°C) 4 DC Pulse Current Gain (Note 6) 40 80 Io = 50 mA Vor = -5.0 V 
NF 4 Noise Figure 3.0 2.0 db To = 20 wBA, Vor = -5.0 V, 
. f=i1.0Kc, BW= 150cps, Ro=10K2 
NF 4 Noise Figure 8.0 db I. = 20 wA, V = -5.0 V, 
Cc CE 
f = 10 cps, 
BW = 2.0 cps, R, = 10 Kohm 
NF 4 Noise Figure 10 4.0 db In = 20 yA, speed = -§.0 V, 
f = 100 cps, 
BW = 15 cps, R, = 10 Kohm 
*V ap (sat) lb Collector Saturation Voltage ~0.25 -0,25 Volts In = 10 mA ee = 0.5 mA 
Vo (Sat) 4 Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts In = 50 mA I, = 5.0 mA 
(pulsed) 
*Vpp (sat) 1b Base Saturation Voltage -0.9 -0.9 Volts I, = 10 mA I, = 0.5 mA 
Vor (sat) 4 Base Saturation Voltage (Note 6) ~0,95 ~0.95 Volts In = 50 mA I = 5.0 mA 
“ (pulsed) 
Cc 4 Common-Base, Open-Circuit 6.0 6.0 pf I, = 0 V = -5.0 V 
one Output Capacitance . cB 
Cc. 4 Common-Base, OpenCircuit 15 15 pf I = Q Vv =-0.5 V 
abe Input Capacitance ad 
hee 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.0 8.0 Io = 0.5 mA Vor = -5.0 V 
hie 4 Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm Ta = 1.0 mA Vor = -5.0 V 
hoe 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 pmho Io = 10 mA Vor = -5.0 V 
hie 4 Reverse Voltage Feedback Ratio (f= 1.0 Kc) 10 10 x1074 Io = 1.0 mA Vor = -5.0 V 
bee 4 Small Signal Current Gain (f = 1.0 Kc) 100 550 250 700 In = 10 mA Vor = -5.0 V 
2N4021 
2N4022 
2N4020 2N4024 
2N4023 2N4025 
Symbol t FACT Characteristic Min Max Min Max Units Test Conditions 
y Subgroup : : , ; : 
*loBO ib Collector Cutoff Current 10 nA I, = 0 cB” -30 V 
“!cBo lb Collector Cutoff Current 10 nA I. = 0 CB * -50 V 
*Topo (125° C) lb Collector Cutoff Current 10 LA I, = 0 Vop =-30 V 
*Ta po (125° C) lb Collector Cutoff Current 10 pA I, = 0 Vop = -50 V 
*leRO lb Emitter Cutoff Current 10 10 nA In = 0 Ves = -4.0 V 
BV la Collector to Base Breakdown Volts I, = 0 I = 10 wA 
CBO Voltage -45 -60 E Cc 
Vor (sust) la Collector to Emitter Sustaining Voltage —45 —60 Volts 1,=5.0mA I, = 0 
Voltage (Notes 4 and 5) (pulsed) 
BV ERO la Emitter to Base Breakdown -6.0 -6.0 Volts I, = 0 I, = 10 BA 


Voltage 


tNOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 
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NOISE FIGURE 
VERSUS FREQUENCY 


10 Kc 


100 Kc 
f - FREQUENCY - cps 


TYPICAL ELECTRICAL CHARACTERISTICS 


NOISE FIGURE 
VERSUS FREQUENCY 
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1kc 


10 Kc 


100 Kc 
f - FREQUENCY - Mc 


1Mc 


CAPACITANCE 


INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


enn 2N 4021 and 2NA024 


2N4020, 2N4022, 2N4023 AND 2N4025 


0 
0 ~4.9 


8.0 


I 
11-3962-003 
-16 
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Veg: Vog - REVERSE BIAS VOLTAGE - VOLTS 


FAIRCHILD TRANSISTORS FT4017 ¢ FT4018 © FT4019 


TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4019 
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2N4020 THROUGH 2N4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


@ HIGH BREAKDOWN -- 45 AND 60 VOLT LVc¢g , , — 
@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA i ashen i 
@ GUARANTEED BETA AT-55 AND +100°C 23801 Ae Seana 
@ 10% BETA MATCH FROM 100UA TO 1.0 mA Pe: : 

e@ LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps oe 

@ FLAT BETA FROM 1.0 uA TO 50 mA Pane t 


6 LEADS 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature ~65°C to +200°C are ee L 
Operating Junction Temperature ” +200°C Maximum 
Lead Temperature (Soldering, 60 sec Time Limit) +300°C Maximum | 
° p> Emitter 
Maximum Power Dissipation One Side Both Sides Sepa 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.80 Watt 1.3 Watts 034. YL? 005 eee 
. i 029 Gas 
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.60 Watts CONNECTION DIAGRAM 
Maximum Voltages and Current for each Transistor 2N4021 9N4020 
2N4022 
°N4024 2N4023 
2N4025 
VosBo Collector to Base Voltage -60 Volts -45 Volts 
VoEo Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts 
VeBo Emitter to Base Voltage -6.0 Volts -6.0 Volts . BOTTOM VIEW 
In Collector Current 200 mA 200 mA Po caacate ccld glalea nail 
: Package weight 15 1 08 grams 
MATCHING CHARACTERISTICS 
; ; 2N4020 2N4023 
(25°C Free Air Temperature unless otherwise noted) 2N4021 2N4024 
2N4022 | 2N4025 
Pa bead Characteristic in. Min. Max. Units Test Conditions 
*h . : 
— la DC Current Gain Ratio (Note 5) 0.8 1.0 0.9 1.0 I, = 100 vAto1.0 mA Vor = -5.0 V 
FE2 
*! Voc, — Voce | la Base-Emitter Voltage Differential 5.0 3.0 mV I, = 100A Vopr 775.0 V 
| Vee: — Vee | 4 Base-Emitter Voltage Differential 10 5.0 mV I; = 100yAtol1.0mA_ V,, =-5.0 V 
a(v -V ) | 4 Base-Emitter Voltage Differential 1.6 0.8 mV I, = 100 pA V = -5.0 V 
| BE 1 BE 2 Change (Ty = -55°C to +25°C) - oe 
AIV -V 4 Base-Emitter Voltage Differential 2.0 1.0 mV I = 100 vA . V = -5.0 V 
| ( BEL BE 2} | Change (T, = 25°C to +125°C) e la 


fTNOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side; 
292°C/Watt (derating factor of 3.4 mW/°C) for both sides. Junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for one side; 135°C/ 
Watt (derating factor of 7.4 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Lowest of two hor readings is taken as bog 1 


(6) Pulse Conditions: length = 300 usec; duty cycle = 1%. 


for purposes of this ratio. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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NF - NOISE FIGURE - db 


LECTRICAL CHARACTERISTICS 
25°C Free Air Temperature unless otherwise noted) 


2N4020 


| 2N4022 
2N4021 2N4023 
2N4024 2N4025 


1 Ke 
f - FREQUENCY - cps 


10 Kc 100 Ke 


1Mc 


2.0 


~ 10M 100 


1Kc 


70.5 MA, Ro* 1.0K Q 


0 


eee 
Beiemenm wee! 
TT 1c = 20MA, Ro * 10K il 

1Mc 10 Mc 


10 Kc 
f - FREQUENCY - Mc 
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100 Kc 


0 -4.0 
Veg Yop 


- REVERSE BIAS VOLTAGE - VOLTS 


-8.0 


2N4021 and 2N4024 


ae ens STR SANt Gane Sune 


-12 
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i 
11-3962-001 
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x + FACT er nett ; eds 
Symbol Subgroup Characteristic Min. Max. Max. Test Conditions 
Dee 4 DC Current Gain 60 180 Io = 1.0 uA Vop = 75.0 V 
hee 4 DC Current Gain 100 350 250 500 1. =10yuA Vop = 75.0 V 
hy pl-55°C) 4 DC Current Gain 40 100 In = 10 pA. Vor = -5.0 V 
*hoe la DC Current Gain 100 400 250 550 In = 100 pA _ Vor = -5.0 V 
Doe 4 DC Current Gain 100 500 250 600 In = 10 mA Vor = -5.0 V 
h,,(100°C) 4 DC Current Gain 600 800 I, =10mA Vor = -5.0 V 
her 4 DC Pulse Current Gain (Note 6) 100 200 In = 10 mA - Vor: = -5.0 V 
hep 4 DC Pulse Current Gain (Note 6) ' 90 180 Io = 50 mA Vor = -5.0 V 
hp p(-55°C) 4 DC Pulse Current Gain (Note 6) 40 80 Io = 50 MA Vop =-5.0 V 
NF 4 Noise Figure 3.0 2.0 db In = 20 A, Vor = -5.0 V, 
f=1.0Ke, BW=150cps, R= 10K2 
NF 4 Noise Figure 8.0 db In = 20°... As” Vor = -5.0 V, 
f= 10 cps, 
BW = 2.0 cps, R, = 10 Kohm 
NF 4 Noise Figure 10 4.0 db Io = 20 wA, Vor = -5.0 V, 
f = 100 cps, 
BW = 15 cps, R, = 10 Kohm 
*V op (sat) lb Collector Saturation Voltage -0.25 -0,25 Volts In = 10 mA In = 0.5 mA 
Vopl(sat) 4 Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts I = 50 mA I, = 5.0 mA 
. (pulsed) 
"Vip (sat) lb Base Saturation Voltage -0.9 ~0.9 Volts Ia = 10 mA I, = 0.5 mA 
Vip(sat) 4 Base Saturation Voltage (Note 6) -0.95 -0.95 Volts In = 50 mA I, =. 5.0 mA 
7 (pulsed) 
Cc 4 Common-Base, OperCircuit 6.0 6.0 pf I = 0 V = -5.0 V 
Oboe Output Capacitance 7 CB 
. 4 Common-Base, OpenCircuit 15 15 pf I = 0 V = -0.5 V 
ibo Input Capacitance c i 
Nee 4 _ High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2a 8.0 Io = 0.5 mA Vopi* -5:0 V 
hie 4 Input Resistance (f = 1.0 Ke) 2.5 17 6.0 20 KOhm In = 1.0 mA Vor = -5.0 V 
Noe 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 umho In = 10 mA Vor. = -5.0 V 
hie 4 Reverse Voltage Feedback Ratio (f = 1.0 Ke) 10 —  10~—— x04 Io = LOMA Vop.= -5.0 V 
Nee 4 Small Signal Current Gain (f = 1.0 Kc) 100 550 250 700 In = 10 mA Vor = -5.0 V 
2N4021 
2N4022 
2N4020 2N4024 
2N4023 2N4025 
| Syme! eiberoue Characteristic Min. Max, Min. Max. Units Test Conditions 
*lupo lb | Collector Cutoff Current 10 nA I, = Q Vos = -30 V 
x “ : ‘ = = - 
InBo lb Collector Cutoff.Current 10 nA I, 0 Vos 50 V 
* ‘ 4 : —< = - 
| Topo (t25 C) 1b Collector Cutoff Current 10 uA Ip 0 Vop 30 ¥ 
* } = = + 
Iopo (125 C) 1b Collector Cutoff Current i uA I, 0 Vos 50 V 
* j = = - 
TE BO 1b Emitter Cutoff Current 10 10 nA | Io 0 Ves 4.0 V 
BV apo la peru to Base Breakdown -45 60 Volts I, = 0 Ta = 10 LA 
oltage 
Vee (sust) la Collector to Emitter Sustaining Voltage —45 —60 Volts I= 5.0mA I, 0 
Voltage (Notes 4 and 5) ‘ (pulsed) 
BV ERO la Emitter to Base Breakdown -6.0 -6.0 Volts In = 0 I. = 10 uA 
Voltage 
tNOTE: These Numerals Apply tothe Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 
» INPUT AND OUTPUT 
NOISE FIGURE NOISE FIGURE CAPACITANCES VERSUS 
VERSUS FREQUENCY VERSUS FREQUENCY REVERSE BIAS VOLTAGE 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 __ 


mA 


TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4021 AND 2N4024 


/ = COLLECTOR CURRENT. - 
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* Single family characteristics on Transistor Curve Tracer. 


FT402 


Sa 


iy 


10 THROUGH F- 


PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 


HIGH BREAKDOWN -- 45 AND 60 VOLT LVcceg 


GUARANTEED BETA AT-55 AND +100°C 
10% BETA MATCH FROM 1OORA TO 1.0 mA 


@ FLAT BETA FROM 1.0 uA TO 50 mA 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 sec Time Limit) 


Maximum Power Dissipation 


Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 


at 25°C Ambient Temperature (Notes 2 and 3) 


Maximum Voltages and Current for each Transistor 


Vopo Collector to Base Voltage 

Vo EO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage ; 

To Collector Current 


MATCHING CHARACTERISTICS 
(25°C Free Air Temperature unless otherwise noted) 


t FACT 


Subgroup Characteristic 


* 
Nee, 


hee, 


ss Veet as) Voe2| 


| Vee <= Voe2 | 


DC Current Gain Ratio (Note 5) 


Base-Emitter Voltage Differential 
Change (Ty = -55°C to +25°C) 


Base-Emitter Voltage Differential 
Change (Ty = 25°C to +125°C) 


[4(V5x 1” Varo} | 


[4("se 1~ ‘3E 2) | 


tNOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 


NOTES: 


Base-Emitter Voltage Differential 


Base-Emitter Voltage Differential 


LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0-db Max. @ 10 cps 


One Side 


0.70 Watt 
0.40 Watt 


FT4021 
FT 4022 
FT 4024 
FT 4025 
-60 Volts 


-60 Volts 
-6.0 Volts 
200 mA 


FT 4020 
FT4021 © 
‘FT 4022 


HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA 


FT4023 


FT 4024 
FT4025 


Min. Max. 


-65°C to +200°C 
+200°C Maximum 
+300°C Maximum 


Both Sides 


1.10 Watts 
0.50 Watts 


FT 4020 
FT 4023 


-45 Volts 
-45 Volts 
-6.0 Volts 
200 mA 


Units 


= 100uAtol10mA Vv 


= 100 nA 


PHYSICAL DIMENSIONS 


veh £20 DIA 


| 
030 MAX | 
1 


Collector oon 
Base on > 
. 


Emitter 


~ Emitter 
Base 


Sem Cotiectar 


TENTS LEE DAIL DIEL AT et 


’ CONNECTION DIAGRAM 


Lead No 3 


BOTTOM VI 


NOTES AU dover 
la 


Test Conditions 


CE 


= 100 uA to 1.0mA 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 


(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side; 
350°C/Watt (derating factor of 2.8 mW/°C) for both sides. Junction-to-case thermal resistance of 250°C/Watt (derating factor of 4.0 mW/°C) for one side; 159°C/ 


Watt (derating factor of 6.2 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 


(5) Lowest of two her readings is taken as hop 1 for purposes of this ratio. 
(6) Pulse Conditions: length = 300 usec; duty cycle = 1%. 
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ELECTRICAL CHARACTERISTICS 


FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 oo 


25°C Free Air Temperature unless otherwise noted) 


t FACT 


Subgroup 


Characteristic 


FT4020 

FT 4022 
FT 4021 FT 4023 
FT4024 FT 4025 


Max. 


Units 


Test Conditions 


Nee 4 DC Current Gain 60 180 p= 10uA = Vo, = -5.0 V 
hee 4 DC Current Gain 100 350 250 500 1, = 10yHA Vop = 75.0 V 
hyp (-55°C) 4 DC Current Gain 40 100 Iq = 10 yA Vor = -5.0 V 

*her la DC Current Gain 100 400 250 550 In = 100 LA Vor = -5.0 V 
her | 4 Dc Current Gain 100 500 250 600 Io = 1.0 mA Vor = -5.0 V 
h,,(100°C) 4 DC Current Gain 600 800 1, = 1.0 mA Vor 779-0 V 
her 4. DC Pulse Current Gain (Note 6) 100 200 In = 10 mA Vor = ~5.0 V 
her 4 DC Pulse Current Gain (Note 6) 90 180 In = 50 mA Vor = -5.0 V 
hyp (-55°C) 4 DC Pulse Current Gain (Note 6) 40 80 In = 50 mA Vor = -5.0 V 
NF 4 Noise Figure 3.0 2.0 db In = 20 WA, Vor = -5.0 V, 

| f= 1.0Kc, BW=150cps, R,=10KQ 
NF 4 Noise Figure 8.0 db In = 20 wA, Vor = -5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R, = 10 Kohm 
NF 4 Noise Figure 10 4.0 db Io Ase fag eae Vor = -5.0 V,° 
BW = 15 oper R, = a Kohm 
Ve E (St) 1b_ Collector Saturation Voltage ~0.25 -0.25 Volts In = 10 mA Ly. SS mA 
Vopr (sat) 4 Collector Saturation Voltage (Note 6) ~0.4 ~-0.4 Volts In = 50 mA I, = as mA 
(pulsed) 

*V pp (sat) lb Base Saturation Voltage . -0.9 -0.9 Volts Io = 10 mA Ip = 0.5 mA 
Ver (st) 4 Base Saturation Voltage (Note 6) -0.95 -0.95 Volts Io os nee ' mA ip = 5.0 mA 
Cx. 4 Teed cae oe 6.0 6.0 pf I. = 0 Vop = -5.0 V 
Cis 4 Common-Base, Open-Circuit 15 15 pf In = 0 Veg = 70.5 V 

Input Capacitance 
hee 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 In = 0.5 mA Vor = -5.0 V 
hie 4 Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm In = 1.0 mA Vor = -5.0 V 

hoe 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 pumho In = 10 mA Vor = -5.0 V 
hoe 4 Reverse Voltage Feedback Ratio (f= 1.0 Ke) 10 10 x1074 I, = LO mA Vo, =-5.0 V 
Dee 4 Small Signal Current Gain (f = 1.0 Kc) . 100 550 250 700 To = 1.0 mA Vor = -5.0 V 

FT4021 
FT4022 
FT 4020 FT 4024 
FT 4023 FT4025 
Symbol Sinevoce Characteristic Min. Max. Min. Max. Units Test Conditions 

*loBO 1b Collector Cutoff Current 10 nA I, = 0 Von = -30 V 

*loBo lb Collector Cutoff Current 10 nA I, = 0 cB = -50 V 

*To po (125°C) lb Collector Cutoff Current 10. BA La = 0 Von = -30 V 

*Ia R90 (125°C) ib Collector Cutoff Current 10 pA I = 0 Vop =-50 V 

*IEBO lb Emitter Cutoff Current 10 10 nA In = 0 VER = -4,0 V 
BVopo la neti to Base Breakdown 45 -60 Volts Ih = 0 In = 10 wA 
Voeo(sust) la Collector to Emitter Sustaining Voltage ~45 —60 Volts 1,=5.0mA I, = 0 

Voltage (Notes 4 and 5) (pulsed) 
BV ERO la Emitter to Base Breakdown ~6.0 -6.0 Volts Io = 0 In = 10 wA 


Voltage 


NOTE: These Numerals Apply to the Fairchild FACT Program. 
*NOTE: FACT Program End-Point Measurement Parameter. 
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NOISE FIGURE 


VERSUS FREQUENCY 


ET 
NCEE AINA 
jee 


Val 


10 


8.0 


6.0 


4.0 


NF ~ NOISE FIGURE - db 


2.0 


| raid 
V ce .0V 


Ip 70.5 mA, Ro * LOK 


i 


1Ke 10 Kc 100 Kc 10 Mc 


f - FREQUENCY - cps 


o% 
10 1Ke 10 Kc 100 Ke 1 Me 
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INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 


‘CAPACITANCE 


a FTM021 and FT 4024 


FT 4020, FT 4022, FT. 4023 AND FT4025 
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* Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025 


TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4021 AND FT4024 
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COLLECTOR AND BASE 
SATURATION VOLTAGES VERSUS 
COLLECTOR CURRENT 


0.1 1.0 10 50 
Ie - COLLECTOR CURRENT - mA 


Bipeines te, lath ode 
BOS AS RA 


-USNIN4306 + 1N4306 
MATCHED PAIR, HIGH CONDUCTANCE 
ULTRA FAST PLANAR EPITAXIAL DIODES 


GENERAL DESCRIPTION - The USN 1N4306 (1N4306) consists of two High-Conductance Ultra- 
Fast Planar Epitaxial Diodes with the forward voltage closely matched. The close forward | 
voltage matching and low reverse current characteristics provide ideal performance in critical PHYSICAL DIMENSIONS 
chopper applications. The stability and proven reliability of Fairchild Planar epitaxial devices 


matching during 


guarantee continued high performance, low leakage current, and close Ve 


operation. | 


The USN 1N4306 is supplied in accordance with MIL-S-19500/278. 


ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 


WIV _ Working Inverse Voltage a 50 Volts 

I, Average Rectified Current’ | 200 mA 

i, Recurrent Peak Forward Current 600 mA 

i,(surge) Peak Forward Surge Current Pulse Width of 1 sec 1.0 Amp 

i,(surge) Peak Forward Surge Current Pulse Width of 1 psec 4.0 Amp 

Pp Power Dissipation . 500 mW 

P _ Power Dissipation | 100 mW at 125°C 

Ta _ Operating Temperature -65°C to +150°C Hs Soon 
T stg : Storage Pempetature, Ambient — =65°C to +175°C es aa al 


Characteristic 


Forward Voltage . 
Forward Voltage 
Forward Voltage 


—=— sa et et 
hy fj 


Forward Voltage 


< 
Po) 


Reverse Current 
Reverse Current 
Reverse Current (150°C) 
Capacitance | 


<<< 
aa aw 


= 1Mc 
10 to 200 mA, 
= 1002 


on! 
bj 


t ‘ (Note 2) Reverse Recovery Time 


Forward Voltage Match | | 0.1 to 10 mA, 

| -55°C to +125°C 
Forward Voltage Match ee . te: 10 to 50 mA, 
eee abe | -55°C to +125°C 


NOTES: 
(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
(2) Recovery to 10% of I 


FAIRCHILD 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD DIODES USNIN4306-1N4306 


CAPACITANCE VERSUS — 
REVERSE VOLTAGE = ts 


14~6 300-009 


FORWARD CURRENT * REVERSE CURRENT - mA 


USN1N4307 + 1N4307 
MATCHED QUAD, HIGH CONDUCTANCE 
ULTRA FAST PLANAR EPITAXIAL DIODES 


GENERAL DESCRIPTION -.The USN 1N4307 (1N4307) consists of four High-Conductance Ultra- 
Fast Planar Epitaxial Diodes with the forward voltages closely matched. The close forward 


PHYSICAL DIMENSIONS 


voltage matching and low reverse current characteristics provide ideal performance in bridge 
modulators, ring modulators, and transmission gate applications. The stability and proven 
reliability of Fairchild Planar epitaxial devices guarantee continued high-performance, low- 


leakage current, and close V,, matching during operation. 


F 
The USN 1N4307 is supplied in accordance with MIL-S-19500/284. 


ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1) 


WIV _ Working Inverse Voltage 50 Volts 
I 6 Average Rectified Current | 200 mA 

ip Recurrent Peak Forward Current 600 mA 
i,(surge) Peak Forward Surge Current Pulse Width of 1 sec 1.0 Amp 
i,(surge) Peak Forward Surge Current Pulse Width of 1 usec 4.0 Amp 
Pp Power Dissipation 500 mW 
P _ Power Dissipation . & « 170 mW at 125°C 
T A. Operating Temperature yi FS -65°C to +150°C 
ik Storage Temperature, Ambient -65°C to +175°C 


Characteristic 


Fl Forward Voltage 


Veo 
Ve3 


Vea 
Ip t- ; Reverse Current . 


Forward Voltage 


— re «Pt 
an] 


=— 
hx} tl 


Forward Voltage 
Forward Voltage 


< 


IR 9 | Reverse Current 
Ih3 | _ Reverse Current (150°C) 
Capacitance 


<<< 
a 


aa 
>| 


10 mAto 200 mA 
L 100 Q 
AVE 1 Forward Voltage Match = 0.1 to 10 mA 
a oe | | -55°C to 125°C 
AV - ..,. Forward Voltage Match : ee 20 = 10 to 50 mA 
| | -55°C to 125°C 


t - (Note 2) - Reverse Recovery Time 


NOTES: | Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation 


(1) The maximum Patties are limiting values above which life or satisfactory performance may be a a 


(2) Recovery to 10% of I 
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FORWARD CURRENT = REVERSE CURRENT - mA 
13-98h 


Ta — AMBIENT TEMPERATURE — °C 


Ta — AMBIENT TEMPERATURE — °C 


2N4955 - 2N4956 
NPN LOW- LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* TRANSISTORS 


e BETA MATCH --20% MAX. AT 100 uA. | | : 
© Vo: TRACKING -- 20 ,V/°C MAX. AT 100 .A FROM —40°C TO +85°C. | PHYSICAL DIMENSIONS 
© Voc MATCH --5.0 mV MAX. AT 100 ,A. ; 

© hre-- 100 MIN. AT 100 A; 60 MIN. AT 10 ,A. 

e LOW NOISE FIGURE -- 4.5 dB MAX. 

e SOLID PACKAGE TO GIVE MAXIMUM MECHANICAL SUPPORT TO THE CHIP. 


ABSOLUTE MAXIMUM RATINGS {Note 1] 


Maximum Temperatures | 
Storage Temperature ; —55°C to +125°C 


Operating Junction Temperature | +125°C 
- Lead Temperature (Soldering, 10 seconds Time Limit) + 260°C 


Maximum Power Dissipation [Note 2 and 3] 


| | One Side Both Sides 
Total Dissipation at 25°C Case Temperature 0.75 Watt 1.3 Watts 


at 25°C Ambient Temperature 0.35 Watt 0.45 Watt 
Maximum Voltages and Current for Each Transistor na Re 
Vso Collector to Base Voltage 30 Volts " Package weight is 0.77 gram 
Vceo Collector to Emitter Voltage [Note 4] 25 Volts ? Een d etl oneieA 
Vigo Emitter to Base Voltage a 5.0 Volts | 
le Collector Current : 30 mA 


MATCHING AND ELECTRICAL CHARACTERISTICS FOR 2N4956 (25°C Free Air Temperature unless otherwise noted) 


For 2N4956 only 


SYMBOL _ CHARACTERISTICS MIN. MAX. TEST CONDITIONS 


fee DC Current Gain Ratio [Note 51 | lc = 100 yA Ver = 5.0V 


Neeo - 

| (Vee: — Vee2)| Base-Emitter Voltage Differential [Note 6] lc = 10 vAtol.OmA Vee = 5.0V 

|(Vee: — Vee) Base-Emitter Voltage Differential [Note 6] Ic = 100 vA Vee = 5.0 V 

| A(Vee, — Vee) | Base-Emitter Voltage Differential Change 1.3 m lc = 100 ,A Vee = 5.0 V 
(T, = —40°C to +25°C) [Note 6] (20 uV/°C) | 

| A(Vae1 — Vee2)| Base-Emitter Voltage Differential Change | 1.2 Ic = 100 vA Vee = 5.0 V 
(T, = +25°C to +85°C) [Note 6] (20 »V/ °C) | 


* Planar is a patented Fairchild process. 
NOTES: 


1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 133°C/Watt (derating factor of 7.5 mW/°C) for one side; and 77°C /Watt ee 


ger a 13 mW/° C) for both sides, Junction to ambient Menmay resistance of 286° Cina (derating factor of 3. S mW/°C) for one side; and 222°C /Watt (derating factor of 4.5 mW/°C) for 
oth sides. 


Rating refers to a high-current point aere collector-to- emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2. 
- Lowest of two h,, readings is taken as h,,,. for purposes of this ratio. 

. Absolute values, 

. Pulse Conditions: length = 300 us; duty cycle = 1%. 
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FAIRCHILD TRANSISTORS 2N4955 + 2N4956 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted). 


SYMBOL 


Vceo (sust) 


BV eso 
Cee 
NF 


NF 


emai CHARACTERISTICS® 


Ie - COLLECTOR CURRENT - mA 


WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 


tim ase 


Power Bandwidth of 15.7kHz 


ai 
ier nae TE 
SC 


10 


NF - NOISE FIGURE - dB 


R, - SOURCE RESISTANCE - OHMS 


aa COLLECTOR VOLTAGE - VOLTS 


CHARACTERISTIC 


DC Current Gain 

DC Current Gain 

DC Current Gain 

Collector Saturation Voltage 
Emitter-Base On Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector-Base Capacitance 

High Frequency Current Gain (f = 20 MHz) 
Small Signal Current Gain (f = 1.0 kHz) 
Input Impedance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 
Voltage Feedback Ratio (f = 1.0 kHz) 
Collector to Base Breakdown Voltage 


Collector to Emitter Sustaining Voltage 
(pulsed, notes 4 and 7) 


Emitter to Base Breakdown Voltage 
Emitter-Base Capacitance 
Narrow Band Noise Figure (f = 1.0 kHz) 


Wide Band Noise Figure 
(3.0 dB points @ 10 Hz and 10 kHz) 


TYPICAL ELECTRICAL CHARACTERISTICS 


DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 


voe0v ITT | UT | Ue 
CE 
Ta * °C ina alte 


Nee - FORWARD CURRENT TRANSFER RATIO 
Vee(oN) ~ BASE ON VOLTAGE - VOLTS 


lc - COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (f,) 
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nm 
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ez 


fy) 


~ COLLECTOR VOLTAGE - VOLTS 
Rg ~ SOURCE RESISTANCE - OHMS 


ee a a 
av 
Vee 


a= —— 
eee 
=> 
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AN 


VoE 


: aA 


10 


BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 


peeled NV [i 
SEEN 
ee es ee ae SE] 


Ic ~ COLLECTOR CURRENT - mA 


CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 


f = LkHz | 
Bandwidth = 200 Hz 


Ie ~- COLLECTOR CURRENT - pA 


UNITS 


Volts 
Volts 


Volts 
Volts 


pF 
dB 


dB 


TEST CONDITIONS 


lc = 1.0mA 
Ic = 100 uA 
Ic = 10 uA 

lc = 1.0 mA. 
lc = 0.1 mA 


lc = 2.0mA 
le = 10 yA 


COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 
REVERSE BIAS VOLTAGE 


lego ~ COLLECTOR-BASE REVERSE CURRENT - nA 


Veg ~ COLLECTOR-BASE VOLTAGE - VOLTS 


OUTPUT CAPACITANCE . - 
VERSUS REVERSE BIAS VOLTAGE 


CAPACITANCE - pF 


12 
REVERSE BtAS VOLTAGE - VOLTS 


16 20 


2N5254 + 2N5255 + 2N5256 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 


DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 


e EXCELLENT V,. MATCH. .... 3.0 mV (MAX.) AT 100 HA 
e TIGHT BETA MATCH...... 10% (MAX.) AT 100 uA PHYSICAL DIMENSIONS 
e EXCELLENT V,. TRACKING . . . 10 “V/°C (MAX.) AT 100 “A FROM —40°C TO +-85°C ad | 
e HIGH BETA..........-. 175 (MIN.) AT 1.0 mA; 150 (MIN.) AT 100A | 3050 
e LOW NOISE FIGURE...... 2.5 dB (MAX.) AT 1.0 kHz : 
e LOW COST EPOXY PACKAGE 040 260 
MAX. 120 
ABSOLUTE MAXIMUM RATINGS (Note 1) Seating 
Maximum Temperatures oe | il [ fl OO MUN: 
Storage Temperature —55°C to +125°C 6 Leads none | 
Operating Junction Temperature +125°C 
Lead Temperature (Soldering, 10 second time limit) +260°C 
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides" 
Total Dissipation at 25°C Case Temperature 0.8 Watt 1.4 Watts 
at 25°C Ambient Temperature 0.35 Watt 0.43 Watt 
Maximum Voltages and Current for Each Transistor 
Vogo Collector to Base Voltage —40 Volts 
Vero Collector to Emitter Voltage (Note 4) —40 Volts 
Vego Emitter to Base Voltage —5.0 Volts NOTES: All dimensions in inches 
Ie Collector Current 50 mA Package weight is 0.77 gram 


MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


2N5255 2N5256 
SYMBOL | CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 


hee, /Neg, DC Current Gain Ratio (Note 5) 0.8 1.0 0.9 1.0 Ig =100uWA VQ = —5.0V 
|(Vee, —Vee2)|  Base-Emitter Voltage Differential (Note 6) 9.0 3.0 mV Io=100uA VQ =—5.0V 
|A(Vse, —Vge.)|  Base-Emitter Voltage Differential Change 1.3 0.65 mV lK=100uA VQ = —5.0V 
| (T, = —40°C to +25°C) (Note 6) (20 uV/°C) (10 «V/°C) 
|A(Vgcz, —Vge2)|  Base-Emitter Voltage Differential Change 1.2 0.60 mV Ic =1004A VQop-=—5.0V 
(T, = +25°C to +85°C) (Note 6) (20 uV/°C) (10 xV/°C) 
13, — Ig. Base Current Differential 80 40 nA. Ic = 100HA  VQp = —5.0V 
~ A(Ig, — Igo) Base Current Differential Change 2.5 2.0 nA/°C Ic=1004HA VQ-=—5.0V 
(T, = —40°C to +85°C) 
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for one side, and 71°C/ 
Watt (derating factor of 14 mW/°C) for both sides. Junction to ambient thermal resistance of 285°C/Watt (derating factor of 3.5 mW/°C) for one side; and 233°C/Waitt 
(derating factor of 4.3 mW/°C) for both sides. 

(4) Rating. refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 

(5) Lowest of two hre readings is taken as hre: for purposes of this ratio. 

(6) Absolute values. 

(7) Pulse Conditions: length = 300 us; duty cycle = 1%. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5254 ONLY 
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Nee - DC PULSE CURRENT GAIN 


NOISE FIGURE - dB 
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DC PULSE CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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SAUTE TT Peri 
NAEETEEUTET TTT 
TNL 


FREQUENCY - 


LZ Wa 
tli 


100 k 10M 


SYMBOL 


hee 
hee 
hee 
Vee (sat) 
BE(on) 
CBO 
lego (85°C) 
lceo 
lego 
Vee(sat) 
fe 
Nee 
hie 
Noe 
hee 


Voro(sus) 


BV Ego 


Co, 
Cop 
NF 


NF 


CHARACTERISTIC 


DC Current Gain 
DC Current Gain 
DC Current Gain 


Pulsed Collector Saturation Voltage (Note 7) 


Emitter-Base On Voltage 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Pulsed Base Saturation Voltage (Note 7) 

High Frequency Current Gain (f = 20 MHz) 

Small Signal Current Gain (f = 1.0 kHz) 

Input Impedance (f = 1.0 kHz) 

Output Conductance (f = 1.0 kHz) 

Voltage Feedback Ratio (f = 1.0 kHz) 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage 
(pulsed, Notes 4 and 7) 

Emitter to Base Breakdown Voltage 

Collector to Base Capacitance 

Emitter to Base Capacitance 

Narrow Band Noise Figure (f = 1.0 kHz) 


Wide Band Noise Figure 
(3.0 dB points at 10 Hz and 10 kHz) 


THESE 


COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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COLLECTOR CURRENT 


_ 2N5255 


2N5256 
MIN. MAX. 


2N5254 UNITS 


MIN. MAX. 


1c = 1.0 mA 
Ic = 100 vA 
lc= 20 LA 
Ic = 10mA 
lc = 0.1 mA 
I. =0 
I, =0 

ip =0 
Ic =0 
Ik = 10mA 
Ic = 1.0 mA 
Ic = 1.0 mA 
Ic = 1.0mA 
Ic =1.0mA 
Ic = 1.0 mA 
lc = 10 uA 
Ic = 10 mA 


I. = 10 uA 

I, =0 

IL =0 

Ic = 100 vA 

B.W. = 200 Hz 
Io = 100 vA 

B.W. = 15.7 kHz 


CURVES APPLY TO ALL TYPES 


CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 


CAPACITANCE 


Con, Ir "0 


LESTE 
: 0 “4.0 8.0 -12 -16 -20 


VOLTS 


Vege Vog ~ REVERSE BIAS VOLTAGE - 


COMMON EMITTER 
CHARACTERISTICS VERSUS 
COLLECTOR-EMITTER VOLTAGE 


COMMON EMITTER | 
CHARACTERISTICS VERSUS 
AMBIENT TEMPERATURE 


CHARACTERISTICS RELATIVE TO VALUE AT Ta = 25° 


Veg ~ COLLECTOR -EMITTER VOLTAGE - VOLTS 
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TEST CONDITIONS 


Voz = —5.0 V 
Vop = —5.0V 
Vop = —5.0V 
I, = 0.5 mA 
Vop = —5.0V 
Veg = —30V 
Veg = —30V 
Vop = —9.0V 
Veg = —4.0V 
Ip = 0.5 mA 
Veg = —9.0V 
Veg = —5.0V 
Vop = 5.0 V 
Veg = —5.0V 
Veg = —9.0V 
I. =0 | 
I, = 0 


Veg = —10V 
Vig = —0.5V 
Vop = —5.0V 
Ro = 10 k&2 
Veg = —5.0V 
R, = 10 k2 


| FAIRCHILD TRANSISTORS 2N5254 + 2N5255 - 2N5256 | | 


TYPICAL ELECTRICAL CHARACTERISTICS 


2N5255 © 2N5256 
DC PULSE CURRENT GAIN VERSUS 
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< eae. - OX Zane Ty? Bic ee 
| att t me. arene — kee TEE 
: Paes . “VASILE T TI “OTIC Ar 
: i a Ze Seo = tee | TT i). 
: BE ap S seers ea ales s LITLE ITE UT 
= eee ay eae cek | Let | a ee ee 
: ane 2 feet ee 2 
| a ee ae 
: Ee Lepr e CAAA 
ime ee COC 
, -10 ; -20 ~30 -40 -50 0.0! 0.1 4.0 10 50 
Vee 7 COLLECTOR-EMITTER VOLTAGE - VOLTS Veg - COLLECTOR-EMITTER VOLTAGE - VOLTS Ic - COLLECTOR CURRENT - mA 
COLLECTOR AND BASE | . | 
SATURATION VOLTAGE VERSUS CONTOURS OF CONSTANT GAIN | WIDE BAND NOISE FIGURE | 
COLLECTOR CURRENT BANDWIDTH PRODUCT (f:) VERSUS SOURCE RESISTANCE 
-1.06 ~100 . 
Fen | LT TTT g Ss 
=e fel i ae Sele tees IE a eee 
mS Rall 
ge ee gu 
= fii ft Tit Ei f Hy 
ey : Lp 
a Sere ee E ao iz 
eC ine? a 
5 ee Ht] ae (ENGEN Ney 
A OE ale LES # ONIN SUTIT| 
; . 10 0 ‘ M 
le - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT. - mA 
CONTOURS OF CONSTANT NOISE FIGURE | 
NARROW BAND NOISE FIGURE VERSUS FREQUENCY 
1M 10 ¢—y : 
a. ANE TE Ta 
; No - 8.0 ‘ 
mk TT INC STP ~ \\ ] 
8 SSePSooSs6s Pe INNS ws \\ / 
= SS ONG EY > 6.0 “ 7 
a PNCT NEN z \ | 
eee NG : \\ / i, 
SS NTN My 
Sain NIN I etamesestel ETL 
: SSO Ne JA 
| ROSAS | NSS se | 
“s h a ee 
™ N KIND 0 a =e = ===-— ase 


0.001 0.01 0.1 1.0 0 100 1.0k 10k 100 k “10M 10M 
f - FREQUENCY - tz 


*Single family characteristics on Transistor Curve Tracer 


H-AIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


~ 13-104 


GENERAL DESCRIPTION 
FPM 100 phototransistors flush mounted in permanent alignment. The:flat windows allow the 


front surface to serve as wear-plate in direct contact with data tape thus minimizing cross- 


NPN PHOTOTRANSISTOR TAPE READER ARRAYS 


talk and the influence of stray light. 


Dimensions are compatible with standard one inch data tape. 


ninth phototransistor for sprocket hole detection. 


ABSOLUTE MAXIMUM RATINGS (Each Phototransistor) 


ELECTRICAL CHARACTERISTICS (25°C Each Phototransistor 


Vor Collector-Emitter Voltage 

Vic Emitter-Collector Voltage 

Pp Power Dissipation (25°C Ambient) 
T A Operating Temperature, Ambient 
T stg Storage Temperature, Ambient 


Characteristic 


Collector-Emitter Sustaining Voltage 

Collector Saturation Voltage (Note 2) 
Light Current (Note 2) 
Light Current | (Note 3) 
Matching Factor (Note 2 & 4) 


Dark Current 


Emitter-Collector Breakdown Voltage 


NOTES: 


(1) 
(2) 
(3) 


(4) 


Derating factor is 0.5 mW/°C above 25°C. 


Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature. 


- These Fairchild tape reader arrays consist of matched Fairchild 


The FPM7011 is in two sections 


to accommodate in-line mechanical sprockets. The FPM7012 is in one piece and includes a 


Max. Units 


PHYSICAL DIMENSIONS 


+) 
5 
40 V 
5V O 
O 
75 mw O 
O 
O 


-65°C to +175°C 
-65°C to +200°C 


<< 


NOTES: All dimensions in inches. 
Brass plate is common to all emitters. 
All holes on 0.1002.002 centers. 
Windows are nominal .051 diameter. 


Test Conditions 


Irradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H90 filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron 
range of maximum response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual 


applications. 


Matching factor=ratio of minimum to maximum light current between any sensors in the array. 
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PHOTOTRANSISTOR TAPE READER ARRAYS FPM 70: Le Fi O12 


IRRADIATION AND ILLUMINATION 


All light current ratings are given in radiometric dimensions (mW/ em’), Conversion to illumination units requires knowledge of the 


luminous efficiency of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B 


shows the effect of color temperature upon light current. : 5 
GRAPH A 
50 
- 
Fl ae : 
| a ae ae eae 4 : 
a a a = 
: Fee ae a ee ae - 
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: ie ca a ae ; 
ree Ge é 
ee eel cs : 
) ie ies ee ee se 
2400 2600 2800 «= 3000 3200 3600 2000 2200 2400 2600 2800 3000 3200 


COLOR TEMPERATURE (°K) COLOR TEMPERATURE (°K) 


2 


Ft. candles = candle power/distance in ft? = lumens/ £2 = mW/cm* x 0.929 x lumens per watt 


DEFINITIONS 
IRRADIATION: Total incident radiant energy. Measured in power per unit area, Symbol: H 
ILLUMINATION: Incident irradiation of wavelengths which are visible to the humaneye. Measured 
in ft. candles. 
LUMINOUS EFFICIENCY: Ratio of illumination to irradiation. 
LIGHT CURRENT: The current resulting from the action of light upon a light sensitive device. 
DARK CURRENT: Current in a photosensitive device which is effectively shielded from Meee 
to which it responds. 
COLOR TEMPERATURE: The temperature of a perfect radiator (black body) when it is the same color as 


the incandescent source being described. Measured in degrees Kelvin. 


TYPICAL COLLECTOR TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT 
CHARACTERISTICS : | VERSUS IRRADIATION _ _ VERSUS WAVELENGTH 
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SP10800 
NPN LOW-LEVEL, LOW-NOISE DUAL TRANSISTOR 


DIFFUSED SILICON PLANAR* TRANSISTOR 


-@ TWO DEVICES IN 0.125 X 0.250 INCHES FOR HIGH DENSITY PACKAGING 
e HIGH GAIN..... sos Hee = 60-600 AT 10 YA , PHYSICAL DIMENSIONS 


ee ee hee = 100 (MIN) AT 100 vA JEDEC (T0-89) outline 
e BREAKDOWN VOLTAGE . . . LV... = 45 V (MIN) 


e LOW NOISE ........ NF = 4.0 dB (MAX) - 1 kHz AND WIDE BAND | , o7oMn er an 


nS 
on 


Lm | 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature —65°C to +200°C 

Operating Junction Temperature +200°C Maximum 

Lead Temperature (Soldering, 60 second time limit) +300°C Maximum 

Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides rn aeailicraas 

Total Dissipation at 25°C Case Temperature 1.75 Watts 3.5 Watts Bes 5 

at 25°C Ambient Temperature 0.25 Watt 0.350 Watt fis =e 
. Maximum Voltages and Current ras i 

Vero Collector to Base Voltage 45 Volts See ane rer 

Vero Collector to Emitter Voltage (Note 4) 45 Volts rina celebs e 

Vego Emitter to Base Voltage 6.0 Volts 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 


hee DC Current Gain Io =10 yA 
hee DC Current Gain I, = 100 vA 
hee DC Current Gain | | I, = 1.0 mA 
he-(—55°C) DC Current Gain | Ic = 10uA 
Veg (sat) Collector Saturation Voltage Volts I, = 1.0 mA 
Vog(sat) Collector Saturation Voltage Volts I. =10mA 
Vp¢ (sat) Base Saturation Voltage ; Volts I, =10mA 
he, High Frequency Current Gain (f = 30 MHz) . I. = 0.5 mA 
logo Collector Cutoff Current nA I. =0 
logo(150° C) Collector Cutoff Current uA IL =0 

lepo Emitter Cutoff Current nA IL=0 

loro Collector-Emitter Cutoff Current nA I, =0 


Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process. 
Notes on page 2 


FAIRCHILD 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


SYMBOL 


Cobo 
Cibo 
BV cg 
oe Vogo(sust) 
Pit BVego 
“NE ae 


NOTES: 


CHARACTERISTICS 


Output Capacitance 

Input Capacitance 

Collector to Base Breakdown Voltage 

_ Collector to Emitter Sustaining Voltage (Notes 4 and 2) 
Emitter to Base Breakdown Voltage 


7 Wide Band Noise Figure (f = 15.7 kHz) 


_.. Narrow Band Noise Figure (f = 1.0 kHz) 


| Input Resistance (f = 1 kHz) 


Output Conductance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
moa Resistance (f = 1 kHz) 


MAX. UNITS TEST CONDITIONS 


I, =0 
IL =0 
I, = 10 yA 
Ik =10mA 
IL =0 
I, = 10 uA 


Io = 10 vA 
PBW = 200 Hz 
Ie =10mA 
Ik =1.0mA 
lg =1.0mA 
Ip =1.0mA 


(1) These ratings are ‘limiting values aoe which the serviceability of any individual semiconductor device may be impaired. 

(2) . These are steady . state limits. The | factory. should be consulted on applications involving pulsed or low duty cycle operations. 

a These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one side; 500°C/ 
» Watt. (derating: factor of 2:0 mW/°C) ter. both sides. Junction to case thermal resistance ) ot 100°C/Watt (derating factor of 10 mW/° C) for one side; 50°C/Watt (derating factor 


of 20° mW/° C) for both sides. 


ay Ratings refer to. a. high- current’ ‘point sshere collector to emitter voltage is lowest. For more information send for. Fairchild Publication APP-4/2. 
a Pulse. Conditions: Jength = 300 as} duty, evele= = 1%. 
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SP10801 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER. 


DIFFUSED SILICON PLANAR TRANSISTOR 


GENERAL DESCRIPTION = - The six-terminal device contains twoisolated High-Gain, Low-Noise 
NPN Double-Diffused Silicon Planar Transistors in one hermetically sealed enclosure. It is PHYSICAL DIMENSIONS 


in accordance with 
designed for use in high-performance amplifier and differential-amplifier circuits requiring seDEC TO 89) outline 
high-gain and low-noise at low-current levels. The SP 10801 features very high beta at low- blue tai oe T 150 Sean 
collector current. | a am ] 


ABSOLUTE sci RATINGS (Note f} 


Maximum Telimeratures 


Storage Temperature | -65°C to +200°C | 
Operating Junction Temperature +200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) | +300°C Maximum staan 
5. oo 
Maximum Power Dissipation (Notes 2 and 3) — One Side ’ Both Sides a a 
=| mo" 
Total Dissipation at 25°C Case Temperature ‘ 1,75 Watts 3.5 Watts = 
at 25°C Ambient Temperature 0.25 Watt 0.350 Watt 
NOTES All dimensions in inches 
pee rau. Soneeee | | picicce We uit Coo ge 
VoRBo Collector to Base Voltage 45 Volts 
Vero Collector to Emitter Voltage (Note 4) 45 Volts 
VERO Better to Base Voltage 6.0 Volts 


MATCHING and ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 


Characteristic Min. Max. Units Test Conditions 


h DC Current Gain Ratio (Note 6) 
FE2 


| VBE 1? VBE D | Base-Emitter Voltage Differential 
| VBE 17 VBE 9 | Base-Emitter Voltage Differential 
| Veri7 pro | Base-Emitter Voltage Differential 


acv Base-Emitter Voltage Differential Change 


-Ver2)| 
BE1 “BE2 (T, = -55°C to +25°C) . 


Base-Emitter Voltage Differential Change 


A(Von,-V )| 
| BEL BE2 (T, = +25°C to +125°C) 


NF Wide Band Noise Figure (Note 8) 


NF Narrow Band Noise Figure (Note 7) 


Additional Electrical Characteristics on page 2 


SHI 1D 


S Sateen STSINTSW CTOR 
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ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


FAIRCHILD TRANSISTOR SP10801 


Characteristic 


: DC Current Gain 


Test Conditions 


h 60 600 I, = 10 uA Vop = 5.0 V 
bee DC Current Gain 100 Io BOE Vege = 20 
TFE “De Current Gain 150 In 1.0 mA Vor 5.0 V 
's FEC 55° c) - DC Current Gain 15 Io 10 pA Vor 5.0 V 
mihi Collector Saturation Voltage 0.35 Volts In 10 mA I, 0.1 mA 
Vop (sat) Collector Saturation Voltage 1.0 Volts In 10 mA I, 1.0 mA 
> Vppl(sat) - Base Saturation Voltage 10 Volts  Iy 10 mA I, 1.0 mA 
beg High pEReauency Current Gain 2.0 Tn 0.5 mA Vor 9.0 V 
Mg _ (f = 30.Mc) . 
"Typo | : Collector Cutoff Current 10 nA Ip 0 Yop. 45 v 
Topo (150°C) Collector Gutoff Current 10 pA I, 0 Von 45 V. 
TBO ot erect Cutoff current 10 nA In 0 VER 9.0 V 
loKo 7 _ Collector-Emitter Cutoff Current 10 nA Is 0 Vor 5.0 V 
Cobo | i » Output Capacitance 6.0 pf I, 0 Voap = 5.0 V 
Cio A | ~ Input. Capacitance 6.0 pf In 0 VeB 0.5 V 
. BVaRO | xg Collector-to- -Base Breakdown Voltage 45 ‘Volts In 10 pA La o. 
Vero (sust) 2 Collector-to-Emitter Sustaining Voltage 45 Volts In 10 mA I,” 0 
(Notes 4 and 5) 
BVERO Emitter-to-Base Breakdown Voltage 6.0 Volts To 0 Ln 10 yA 
hie Input Resistance (f = 1Kc) Mge0 : : KOhm Io 1.0 mA Vor 5.0 V 
hoe Output Conductance (f = 1Kc) 5.0 - 30 pmho In 1.0 mA Vor 5.0 V 
hoy Output Conductance (f = 1Kc) 1.0 umho In 1.0 mA Vor 5.0 V 
hip Input Resistance (f = 1 Kc) 35 32 Ohm In 1.0 mA Vor 5.0 V 
NOTES: 


(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations, 


(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 700°C/Watt (derating factor of 1.43mW/°C) for on2 
side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C) for one side; 
50° C/Watt (derating factor of 20 mW/°C) for both sides. 


(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
(5) Pulse conditions: 
(6) Lowest of two bor FE1 for purposes of this ratio. 
(7) f = 1Ke;R, = 10KQ; Power Bandwidth of 200 cps. 


Ss 
(8) f£ = 10 cps to 10Kc; R, = 10KQ; Power Bandwidth of 15.7 Kc. 


length = 300 usec; duty cycle = 1%. 


readings is taken as h 


Ss 
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~§P10810 
PNP DIFFERENTIAL AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION - The SP 10810 is a double diffused silicon PNP Planar epitaxial 


transistor in the JEDEC TO-89 outline. It is designed as a high-frequency, low noise, PHYSICAL DIMENSIONS 


rr - P n accordance with 
differential amplifier. JEDEC (T0-89) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


Storage Temperature -65°C to +200°C 


Operating Junction Temperature +200°C Maximum 

_ Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 & 3) One Side Both Sides | ee an ey * 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts | any Be 
at 25°C Ambient Temperature 0.25 Watt 0.35 Watt 


Maximum Voltages 


NOTES AE dimensrons inonehes 


VcRBo Collector to Base Voltage -20 Volts Leads ae goidinlated hover 

; ; Package weights Q9 gram - 
Voro Collector to Emitter Voltage (Note 4) -15 Volts | 
VERO Emitter to Base Voltage ~4.0 Volts 


Characteristic 


DC Current Gain Ratio (Note 6) 


| Var17 ‘BE? | Base Emitter Voltage Differential 
| A(Van1 7 Vere) | Base Emitter Voltage Differential 


Change (T, = -55°C to +25°C) 


A(V -V )} Base Emitter Voltage Differential 
[pei Yee) | Change (T, = +25°C to +125°C) 


Additional! Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/ °C) 
for one side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8.5mW/‘C) 
for one side; 58°C/Watt (derating factor of 17.2 mW/°C) for both sides. . 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Publication APP-4/2. 
(5) Pulse conditions: length = 300 usec; duty cycle = 1%. 
(6) Lowest of two her readings is taken as ber 1 for purpose of this ratio. 


3 
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FAIRCHILD TRANSISTOR SP10810 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 


Characteristic Units Test Conditions 


Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 


Collector to Base Breakdown 
Voltage. 


oon ee 
el 


Emitter to Base Breakdown 
Voltage 


DC Pulse Current Gain (Note 5) 


<< 
2°07 
Oo 


Re . Collector Cutoff Current 


Collector Saturation Voltage 


ww 


Base Saturation Voltage 
High Frequency Current Gain (f= 100 Mc) 1.0 
Output Capacitance 


Waqaqgam a 


<<< 


~~. Input Capacitance 
°C) ~—s- Collector Cutoff Current 


Le coe SE cen ee ce EE cee EE coe SE oe | 
©) 


ea] 
< 
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SP10811 
DUAL PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 


DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 


GENERAL DESCRIPTION _ - The SP 10811 is a double diffused silicon PNP Planar epitaxial dual 
transistor packagedinthe JEDEC TO-89 outline. It is designed as a high-frequency, low noise, 


PHYSICAL DIMENSIONS 


general-purpose transistor. . in accordance with 
JEDEC (TO-89) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 


“019 


010 
| aoe | 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature | +200°C Maximum 
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum 
Maximum Power Dissipation (Notes 2 & 3) One Side Both Sides 
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts CONNECTION DIAGRAM 
at 25°C Ambient Temperature 0.25 Watt 0.35 Watt oS , 
7 coo co ‘2 
Maximum Voltages fo m1 
| 
VoRo Collector to Base Voltage ~20 Volts BOTTOM View 
Vo EO Collector to Emitter Vultage (Note 4) -15 Volts ROrES al De ae 
VEBO Emitter to Base Voltage -4,0 Volts Package weight is .09 gram 


Symbol Characteristic : Test Conditions 
Vv (sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) 10 mA 


10 yA 


CEO 
Collector to Base Breakdown Voltage 


— 
mh by 


Emitter to Base Breakdown Voltage 
DC Pulse Current Gain (Note 5) 
Collector Cutoff Current 


Collector Saturation Voltage 


mA 


<< 
aQqa 
W PF 


mA 
mA 
mA 


1 bet 
Ww Ww 


Base Saturation Voltage 


High Frequency Current Gain (f = 100 Mc) 


Q 
es 


Output Capacitance 


QD 
se) 


Input Capacitance 
(150°C) Collector Cutoff Current 


ce ce IE ee, I cree BN ce EN cot ce I oe coe cre | 
ss) 
55) 


Pom andamaaa a 


<<¢<< 


Q 
oe) 


CBO 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 


(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42mW/°C) for one 
side; 500°C/Watt (derating factor of 2.0mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8.5mW/°C) for one side; 
58°C/Watt (derating factor of 17.2 mW/°C) for both sides, 


(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Publication APP-4/2. 
(5) Pulse conditions: length = 300 usec; duty cycle = 1%. 


(6) Lowest of two h,,,, readings is taken as h 


FE for purposes of this ratio. 


FE 1 
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